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IS MENTAL RESEMBLANCE RELATED TO PHYSICAL 
RESEMBLANCE IN SIBLING PAIRS?* 1 

Flow the Psychological Lahoialones of Slatifotd Unweisity 


Barbara S. Burks and Ruth Sherman Tolman 


The conception that mental pioccsscs aic closely 1 elated to physical 
stiuctuics, paiticulatly of the central nervous system, is neccssaiy 
unless we wish to imagine ouiselvcs as completely dualistic beings in 
which mind and bodv puisue independent paths that meet only by 
coincidence. Although most cxpeiimcntal attempts to establish the 
presence of coi relations between normal variations in mental and 
structural traits have failed, the lesults fai fiom dispiove that close 
intcidependence exists. They only demonstrate that the pioblcm is 
a icsistant one, and that associations have not yet been sought in the 
domains whcic they actually leside 

Phrenology and various othci “systems” of charactei analysis arc 
the outlawed progeny of dignified speculations that began in the 
aimchairs of philosophers, and continued in the modern laboiatones 
of psychologists If logical grounds alone do not answci the brzaurc 
claims of these “systems,” such experiments as those of Paterson 
and Ludgatc (10), Kcnagy (7), Clccton and Knight (1), Sheldon 
(12, 13), and Hull and Evans (5) do so most adequately These in- 
vcstigatois tiave rcpoited zero correlations between reliable pooled 
ratings of personality tinits and the features of head and face on 
which various “systems” pin their faith, 

Pionounccd relationships between anatomical structuics and men¬ 
tal and personality characteristics will piobably never be found as 
long as they are sought with uttei disiegard of the intrinsic functions 
of physical oigans, To expect generosity with a wide mouth, oi a 
calculating disposition with small ears, is ns reasonable as to look for 
the cause of coloi-blindness in the alimentary canal While the work 

* Accepted for publication by Carl Muichison of tlic Editorial Hoard, and 
icceived in the Editonal Olhcc, October 30, 1930 
x The Avi iters giatefully acknowledge the cooperation of Superintendent 
Sexson of the Pnsadctia City Schools, of Mias Margaict Bennett, Super¬ 
visor of Guidance, and of the many principals, counstllois, and teachers who 
assisted in numerous ways They also wish to thank Professor Lewis M 
Terman for his con9tiuctive interest and counsel 
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of Kretschmer upon morphological types might seem to otter an in¬ 
stance of correlation between tuuts having no intiinsic connection, 
the explanation of Ins results piobably lies m the endocrine secretions 
that affect temperamental as well as nioiphologteal patterns. 

It is not unlikely, howcvci, that genetic linkages may he discovered 
within family groups between disparate human traits whose only 
bond in common is the chiomosomc in which tlicii deteiniincis lie. 
Many such linkages have been found between unit characters in the 
lower animal foims, especially in Diowpluld . With the exception 
of "sex-linked” character such as hemiphelia 01 color-blindness, 
howcvci, no clear ease of simple linkage lias yet been lcpoitcd in 
man Since there are only a few human tiaits which behave .is unit 
characters, one’s best chance of discovering linkages is piobably to 
examine vaiiable traits dcteimincd by several or many genes. 

pROIILEM OF PrBSI'NT STUDY 

The present study investigates the possibility that some of the 
genes for mental ability and general physical appearance lue linked. 
There is a widespread impression that this is the ease. In lay circles 
in which the principles of genetic lnhciitancc aic unknown, the com¬ 
ment is frequently made that this child "takes aftci” his father’s 
side of the house, that another child is "exactly like lus mother’s 
people,” while still another "is just Ins oldei brothci all ovci again. 1 ' 
The family commonly expects these childicn to glow up with the 
mental and personality tiaits of the relatives they most resemble in 
appearance, and is fcaiful if a child in its midst looks too much like 
some unfortunate black sheep whose port!ait has been turned to the 
wall 

There is a sound theoretical leason why the amount of physical 
resemblance which a child bears to lus fathci or to his motlici should 
not influence in the least the amount of lus lescmblancc to eithei 
parent in hereditary mental traits. Each parent always conti ibutcs 
half of the 48 chromosomes which determine within moic 01 less 
narrow limits tile course of a child’s mental and physical develop¬ 
ment If the child happens to mhcnt, for example, the In own eyes 
of one of his paients, this docs not mean that the child lus received 
a “laiger share” of heredity horn the parent in question. The 
other parent has also contributed a chiomosomc in which is located 
a gene for eve color—possibly for blue. As Inown happens to be a 
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dominant color, this blue-eye gene is tempoiaiily lost to view, only 
to leappcat latei among some of the child’s desccndcnts in the absence 
of genes foi a dominant colou If some mental tiait, such as musical 
ability, should happen to have one of its genes located in the same 
chromosome, it does not follow that the patent whose gene foi eyc- 
color was dominant ovci that of the other parent should show a 
similar dominance foi musicality. On the contraiy, it is a matter of 
pure chance which patent, if eithei, should do so. Many genes, like 
those foi color m the blue Andalusian fowl, do not exhibit the phe¬ 
nomenon of dominance to any appieciable extent, but display, instead, 
a blending effect when combined 

In the case of siblings, the situation is altered Though each sib¬ 
ling receives a full set of 48 chromosomes (24 from each paient), 
it is a mattei of chance which 24 of the 48 chiomosomes per parent 
will fall to his lot On the aveiage, a pair of siblings, unless they 
are duplicate twins, share only half then chiomosomes in common, 
but the numbei of shaied chiomosomes may vary, according to the 
law of normal probability, fiom 48 to zero When the number of 
shared chiomosomes is less than 6, the relationship of siblings, geneti¬ 
cally speaking, is less close than that of oidinaiy hist cousins. 

It is reasonable to suppose that siblings who lesemble one another 
vciy closely in physical appeal ance have xeceived an unusually laige 
chance numbei of chromosomes in common, and that siblings who 
impiess an obscivei as showing little oi no family resemblance have 
an unusually small oveilapping of chiomosomes. If the particular 
chromosomes involved in the traits under sciutmy should happen 
also to contain genes foi ceitain mental traits, wc might expect the 
siblings who looked most alike to be the most alike psychologically, 
and those who looked least alike to show unusually latge mental 
differences. 

Nomination of Cas£s 

In the investigation, which was earned out in Pasadena, eveiy 
public school was piovided with nomination blanks upon which to 
note the names of pans of biotheis and pans of sisters who lesembled 
one anothci unusually much m unusually little in general appeal* 
ance, Teachcis and otlicis who filled out the blanks wcie not told 
that the study would latei be concerned with the mental tiaits of 
these childicn, foi we wished to avoid as fai as possible any bias of 
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selection that might distoit lesults. Wc asked simply foi the names 
of pairs (not twins) "who look so much alike that a person acquainted 
with one child but not with the second would, on meeting the second, 
instantly recognize him as belonging to the same family as the first," 
and of pairs "who aie so different in appearance that a sti anger 
would scaiccly believe they belonged to the same family." 

All siblings nominated fiom the jumor-high-sdiool and senior-high' 
school grades (7 to 12) were rated fm general resemblance on a 
9-point scale independently bv the two wntcis, In addition to sib 
lings nominated from the elementary schools, all hke-sex sibling pairs 
attending two repiescntative elementary schools were seen and inde¬ 
pendently rated. The lattci group, consisting of 141 paiis, was used 
for computing the reliability of the ratings, and foi determining the 
proportions of random sibling pairs which display physical lcscm- 
blance of varying degrees. In this group, as in tire gmup of nomin¬ 
ated pairs, children meeting ccitnin criteua to be described wcic 
selected for further study. 

In order to simplify intciprctation, only white English-speaking 
children of north-Europcan or mixed “Ametican" descent wcic in¬ 
cluded in the statistical treatment which follows Ilalf-sihlings wcic, 
of course, excluded. It is believed that the results aic ficc fiom 
selective influences other than those always attendant upon studies 
of siblings taken from a school population, and that the correlations 
can, therefore, be faulv compared with those lepoitcd by other in¬ 
vestigators. 

The Ratings 

The following scale was used by the wriios m making then 
ratings: 

1. Almost as much alike in gcneial appearance as 
identical twins 

2. Very marked family lesemblancc 

3. Marked family resemblance 

4. Slight family resemblance 

5. No noticeable resemblance 

6. Slight difference in type 

7. Marked difference in type 

8 Veiy marked difference in type 

9 As different as two people of the same lacc cnuld he 
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The writeis carefully agreed upon the significance which they 
would assign to the scale, and made several practice latings before 
beginning their field work. Their independent latings of (1) the 
siblings nominated from the junior and senior high schools, (2) the 
siblings nominated from the elementary schools, and (3) all like-sex 
sibling pairs attending two elemental schools [including some from 
(2)] gave the following coirelations: 



r 

PE r 

N 

1 

71 

04 

80 

2 

75 

ov 

67 

3 

67 

03 

141 


The fact that coi relations 1 and 2 aie slightly highei than the third 
is due to the piesence of a laiger number of extremely similai or dis¬ 
similar pans among the nominated cases than among the random 
cases. If correlation 3 is collected b}' the Spearman-Biown formula 
to give the reliability of the aveiage of two ratings in an unselected 
group, the result is 80 

Average ratings were distributed in the group of 141 unselected 
sibling pairs as in Table 1. 

Collection of Data 

The original plan of the experimenters was to administer the Stan- 
ford-Binet test to the like-appearing siblings of the elemcntaiy schools 

TABLE 1 


Resemblance Ratings of UNsnLrcm> Sibling Pairs 


Rating intei val 

Boys 

Girls 

Total 

Percentage reaching 
or exceeding 

1 5-1.99 


3 

3 

21 

2 0-2 49 

4 

4 

8 

7 8 

2.5-2.99 

5 

10 

15 

184 

3 0-3 +9 

15 

14 

29 

39 0 

3 5-3 99 

23 

18 

41 

68,0 

4 0-4 49 

15 

5 

20 

82 2 

4 5-4 99 

5 

4 

9 

88 6 

5 0-5 49 

4 

2 

6 

92 8 

5 5-5 99 

3 

1 

4 

95 7 

6 0-6 49 

1 

2 

3 

97 8 

6 5-6 99 


1 

1 

98 5 

7 0-7 49 


1 

1 

99 3 

7 5-7 99 

1 


1 

100 0 
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TABIX 2* 

Resemblance Ratings or Eiempntary School Likh-Awtarinl Pairs 

Percentage of nnselcetcd 



siblings reaching or 

Number of pairs 

Average rating 

exceeding 

lested 

2 0 or higher 

3.5 

17 

2 25 

7 S 

6 

2.5 

15 6 

11 


31 

•The sisters in one of (he 3+ pntrs were intending n junior high school, but 
as both children were under 1+ yenrs of age they were given the Stnnford- 
Binet as well ns the Termnn Group Test 


whose average uting of resernblance was 2.0 or better. Only 3.5% 
of the unsclectcd siblings received so high a tating As this boundaiy 
netted only 17 eases, it was extended to include siblings whose avci- 
age ratings were distributed as in Table 2. The 34 eases of Table 2 
include 11 pairs of brothers and 23 pairs of sisters. In 24 pairs the 
older child was tested by the junioi author and the vmmgcr child by 
the senior author, in 2 cases Miss Natalie Raymond and the scnioi 
author each tested one member of a pair, and in 8 cases the senior 
author tested both members of each pait. 

Limitations of time pi evented the testing of a cotnpauhlc group 
of elementsly-school unlilcc-appcaring sibling pans. Foui pails of 
brothers whose average ratings ranged fiom 5 to 7 wcie tested, how¬ 
ever, with interesting results. 

Terman Group Test scores were obtained for all sibling pairs 
nominated and lated at the junior and senior high schools The dis¬ 
tribution of average uitmgs of resemblance in these paiis is shown 
in Table 3. In approximately 60% of the eases the Tciman Gioup 
Test was administered by the writers. Semes upon this test wcie 
obtained for the remaining cases from the school files. The latmgs 
were made before the tests wcie scoied oj obtained from the files, and 
nearly all the tests wcie scored by a thud pci son who was un familial 
with the ratings. Four pans are included in Table 3 who were 
rated by only one of the experimenters. 

Tables 1, 2, and 3 all indicate that the standauls employed by the 
writers in rating the girls wcie somewhat mote lenient than those 
used in rating the boys, f 0 i more girls than hoys icteived high mtings. 
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TABLE 3 


Resemblance Ratings of Junior- and Senior-High-Schooi Nominated Pairs 


Rating interval 

Boys 

Gills 

Total 

1.5-1 99 


1 

1 

2 0-2 +9 


2 

2 

2 5-2 99 

1 

3 

+ 

3 0-3 49 

4 

6 

10 

3 5-3 99 

12 

11 

23 

+ 0-449 

5 

9 

14 

+ 5-4 99 

4 

6 

10 

5 0-5.49 

2 

5 

7 

5 5-5 99 

2 


2 

6.0-6 49 

1 

4 

5 

6 5-6 99 

2 

1 

3 

7.0-7 49 

3 


3 


36 

48 

84 


Treatment of Data 

1. In the group of 34 elementary-school like-appearing siblings 
the IQ of the older member of each pair was correlated against the 
IQ of the younger member. 

2 In the junioi- and sen 101 -high-school group of 84 pairs, the 
following subdivisions wcie made* 

a 20 like-appearing pans whose ages were less than 
15-0 (rating 3 5 oi better) 

b 23 unlike-appearing pans whose ages were less than 
15-0 (rating less than 3 5) 

c. 32 like-appeaimg pairs of all ages, including those of 
(a) (rating 3 5 or better) 

d 52 unlike-appearing pairs of all ages, including those 
of (£) (rating less than 3.5) 

e. 20 cases with highest rating of resemblance, regard¬ 
less of age (lating 3 5 or better) 

/ 20 cases with lowest ratings of resemblance, regard¬ 
less of age (rating 5 0 or less) 

Terman Gioup Test IQ’s were computed for Groups a and b in 
the usual way. In Groups c and d ccitain empirical assumptions 
were made, viz., that the aveiage IQ of the children m age gioups 
above 14 was equal to that of the childten of lessei age, and that it 
took the same number of points on the test to equal one point of IQ 
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TABLE 4 

CORREI ATIONS BFTWPFN 1Q*9 01 LlM" AND UNC IKP-Al'I’PARtNf, PAIRS 



r 

PI r 

N 

Group 1, elementary school, likes 

Gioup 2, junior nnd senior high school 
a. Likes undci 15-0 

IS 

09 

34 

78 

Oft 

20 

b Unlikes under 15-0 

.31 

13 

23 

c, Liko9 of nil ages 

ft 7 

0/ 

32 

d Unlikes of all ages 

ftl 

Oft 

52 

c Pairs most like 

61 

.09 

20 

/ Pairs most unlike 

ft 3 

09 

20 

among children above 14 as it did among 

child ten 

of 14. 

These 

assumptions aie probably only appioximatelv 

accui ate, 

but give 

“csti- 


mated” IQ’s whose values sue moie rcnsonsililc tli.m those yielded by 


a MA/CA ratio in children over 14. As in the ease of Group 1, the 
IQ of the older child was correlated against that of the younger 
child of each pair. 


Risults 

Table 4 suinmauzes the con elation coefficients between the IQ’s 
of the sibling gioups just described. 

The IQ’s of the children in Gioups 1 and 2 had means and 
standaid deviations as shown in Table 5, in which the mean chiono- 
logical ages are also listed. 

With the exception of correlations a nml b for Group 2, the coric- 
lations reported in Table 4 arc fully in accoid with those found by 
other invcstigatois foi groups of siblings of similai gia.de niiigc 
mcasuied upon tests similai to those used in this study. Upon nidi- 


TABLE S 

Measures or Centrai, Tendency and Dispersion ov IQ’s 


Group 1 (likes) 

Older of pair 
Youngei of pair 
Group 2 (likes) 
Older of pair 
Younger of pair 
Group 2 (unlikes) 
Older of pair 
Younger of pair 


Mean IQ SI) Mean C\ N 


101 

14 

9-9 

34 

10ft 

12 

7-5 

34 

101 

IS 

14-4 

32 

107 

14 

12-8 

32 

101 

12 

14-9 

52 

106 

1+ 

13-1 

52 
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vidual tests (chiefly the Stanfoid-Binet), various investigators have 
icported sibling coriclations as follows* 


Rcnsch (11) (1921) 

Elderton (2) (1922) 
using Cordon's data 

45 


54 


using Drinkwater’s data 

38 to 

.53 

Hart (3) (192+) 

40 to 

.46 

Madsen (8) (192+) 

63 


Hildieth (4) (1925) 

+1 


Jones (6) (1928) 

49 



Thorndike (15) has icported coriclations of 66 and 73 between 
I E R gioup test scoies (mteipieted in terms of age noims) of sib¬ 
lings attending high schools 

Since conditions a and b for Group 2 (Table 4) ate based upon 
only a small number of cases, and arc not checked by any of our other 
coi relations, we arc not justified in attnbutmg significance to the 
diffeicncc between them. Coi relations c and el } based upon iaiger 
numbeis, display a difference that is insignificant in the light of its 
piobablc erior. In coriclations e and f, what slight difference occuis 
is in favor of the unlike gioup I The correlation, 45, between the 
like pairs of Gioup 1 is ceitainly no higher than would be expected 
on the basis of picvious work with siblings tested on the Stanford- 
Binet. In this connection, it is interesting to compare the differences 
found between the Stanford-Binet IQ’s of four pans of vciy unlikc- 
appearing biothcis The aveiagc IQ difference for the four pans 
was 9.5 as against 13 4 foi the 34 like pairs, and 12.0 for a group of 
siblings diffeung less than two years in age who weie studied by 
Tallman (14) The present study, then, offers no evidence in sup- 
poit of linkage between intelligence and gcneial physical appeal ance 
of siblings. 

It is possible that the siblings considered in this study wcie not 
selected rigorously enough to show linkage if it exists. To gain a 
little light on this possibility, we examined the recoids of four pairs 
of siblings who resembled one anothei so closely in appeal ance that 
only then diffeienccs in size served to distinguish them foi the casual 
obseiver. The IQ’s of these pans weie as follows 

1 Biothcis of 10 and 7, IQ's 103 and 105 

2 Sisteis of 11 and 10, IQ’s 92 and 91 

3 Sisteis of 11 and 8, IQ’s 128 and 95 
4. Sisteis of 7 and 5, IQ’s 87 and 116. 
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Two pans were very similar m IQ, but the otht'i two pairs 'bowed 
differences in IQ tli.it were exceeded by only one other pair of 
Group 1. 

Finger prints were taken by the writers fin Cases I, 2, and 4, but 
not for Case 3 because of the illness of one of tins pan. 'Hie pat¬ 
terns are indicated below. The friction ridge patterns of duplicate 


Lift digits Kiglil digits 

123 + 51 2 3 IS 


Case 1 


W 

LI’. 

Ll». 

w. 

I. 

II 

I. V. 

L.P 

W. 

u. 

Youngest 

U. 

R 

TA 

ii. 

u 

U 

1\ A. 

U. 

U 

u 

Case 2 

Oldest 

u 

T.A 

U. 

u. 

t) 

tl. 

TA 

U 

u 

u 

Youngest 

u. 

TA 

u. 

u 

u. 

U 

II 

U 

u. 

u 

Case 4 

Oldest 

u. 

U. 

V 

u 

II 

15. 

R 

U. 

u 

u. 

Youngest 

u. 

u. 

II 

u. 

T.A 

U. 

A. 

T.A 

u 

u 


twins have proved to be so amazingly similar that Newman and 
others use them for one of the chief criteria in distinguishing between 
fraternal and duplicate twins The wi iters believed that friction 
ridge patterns might be of great assistance in determining the amount 
of overlapping in sibling inheritance. 

In Case 1, which is really the most sti iking case of physical resem¬ 
blance among all the pairs studied, only two pairs of coi responding 
fingers have the same patterns. Yet the IQ’s of these brothers differ 
by only two points. In Case 2 there is a high degree of correspond¬ 
ence between the finger patterns of the two sistcis, and also a close 
correspondence in their IQ’s (difference of only one point). But 
the fact that most of the patterns arc ulnni loops deprives tins com¬ 
parison of some of its significance, since the ulnar loop has the high¬ 
est incidence of all patterns in the general population. In Case 4, 
which shows the large difference of 29 points of IQ, seven of the ten 
pairs of fingers have the same pattern (though all seven arc ulnar 
loops). While it is possible that palm patterns, which wcie not 
taken, would have yielded results of positive significance, the finger¬ 
print comparisons seem to furnish no explanation of the mental 
resemblance of Cases 1 and 2, nor of the disparity of Case 4. 

Summary 

The study investigates the possibility that some of the genes in- 



MENTAL RESEMBLANCE IN SIBLING PURS 


13 


volved in mental ability and gcneial physical appearances ate linked 
A iating scale of physical icsemblance was devised for use in select¬ 
ing cases for mental tests The average of two ratings on general 
lesemblance had a reliability of ,80 m a gioup of 141 white, English- 
speaking, hke-sex sibling pairs attending elementary schools 

Intelligence tests wcie admimsteied to a group of 34 elementary 
school sibling pairs showing stiong physical icsemblance, and to 84 
pans of junioi-high-school and higli-school sibting pans sub-divided 
into groups showing much and little physical lesemblance The re¬ 
sulting couelations do not support the view that siblings who look 
most alike aie most alike psychologically, oi that those who look 
least alike show 'unusually large mental differences. 

Of fout elementaly school pairs whose physical resemblance was 
extiemcly close (within the top two pci cent of landom pairs), two 
pairs weic veiy similar in IQ, but two pairs showed differences in 
IQ that weie exceeded by only one other pair of the elementary 
school series Fingci-print companions obtained in tliice of these 
four cases failed to shed light on the causes of IQ resemblance and 
disparity. 
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LA RESSEMRLANCE MENTAI.E A-T-IvLIP HAPPOUP A IA RFS- 
SliMBLANCE TIIYSIOUE CHEZ ITS PAIIU S DTNFAN'l S 
1)15 MCME FAMIIIX? 

(Risinm.) 

II s’agit dans eelte itude de la possibility (pie qnclqitcs-iuiH dcs faetcurs 
compris dans la capacity nientale cl I’nppnrcnrc physujue gctllialc tun rapport 
les uns aux mitres On n fait tine ichelle devaluation A rmpluvcr dans Ic 
clioix dcs enfnnts de mcme famillc atixqticls on fait siilur ties tests mentmix. 
Ln moyenne de deux ^valuations de la ressemblance goucrnlc a cu one con- 
stance de 0,80 cite?, un Riovipe de HI paires d’enfants de mime famiHe, de 
race blanche, de mcme sexe, de Iniigtii miglaise, assistant .1 dcs ecolcs 
ilimentaircs 

On n fait subfr des tests d'intclligeiicc A mt groupc de 3f pnircs d'enfniUs 
de mime famllle moot rant unc grande rcsscinblancc physique, eleven d hi lie 
icolc ilfmentairc. et fi 84 pniics d'enfants de mcme faimllc, ilives des holes 
‘'Junior and Senior High," subdivisis cn gimipcs montrnnt beam onp cl pen 
de ressemblance physique Les correlations qui cn risultviit nc soutiuinent 
paa la thiorie que les enfants dc mcme fnnulle de ln plus grande lessemblance 
physique se resscrahlcnt le plus psycholagiqucmcnl, i\i que crux mmitrant In 
plus grande diffircnce (I’npparcnce physique inontunt de iris grandcs dif¬ 
ferences mentales Les correlations entre les QI dcs enfants do mcme 
famdle, y compris ceux qui se resscmblent cl ceux qui nc si icsscmhlcnt pas, 
n’ont diffgri que d’unc fn^on insignifiante des coriilnlions mppoilees par les 
investigateurs anUncurs pour les enfnnts de mcme faimllc non rlioisis 

Parmi quatre paires des ileves dc l’ccolc elinicnlnirc cl’tinc trds grande 
ressemblance physique (dans les deux pour cent supiricurs dcs diverses 
paires), deux paires se sont bcaucoup rcssemblies cn Q. f, main deux pnircs 
ont montri des differences du Q.I. depnssies sculcmcnt pm line autre pairc 
de la serie de l’ecole ilimentairc Des comparnisons des impressions des 
doigts obtenues dans trjois de ces quatre ens ont mnnqtii dc rnontrer les 
causes de la ressemblance et du manque de ressemblance dcs Q I. 

Burks i,r Tot man 
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GIBT ES EINEN ZUSAMMENHANG ZWISCHEN KflRPERLICHER 

UND GEISTIGER AHNLICHKEIT BEI GESCHWISTERPAAREN ? 

(Refeiat) 

Die Verfassei untersuchten die Moglichkeit, dass einigc tier Gencn, die 
mit geistigei Fahigkcit eineiscits und mit allgcmciner korperlichci Ahn- 
lichkeit anderscits in Zusammenhang stehen, mit emander vcrbunden (linked) 
sind Es wind eine Massleitet (rating scale) ziu Messung dec korpei- 
hchcn Ahnlichkeit crfunden, zum Gebrauch bei dci Wahl von Geschwistein, 
an dencn man dann Geisteispiufungen machen wolltc Der Durchschnitt 
zwcier Messungen allgemeiner Ahnlichkeit zeigten eine Znveilassigkcit 
(reliability) von 80 bei emer Giuppe bestehcnd ans 1+1 weisscn volks- 
schulpflichtigen (elementaiy school) Enghschsprcchcnden Geschwisterpaaien 
glcichen Gcschlcchts 

Es win den IiUelligenzpuifungcn gemacht an 34 volksschulpflichtigen 
Gescliwistcipaaren die staike korpcrliche Ahnlichkeiten zeigten und an 84 
Gcschwisteipanrcn aua Untei-imd-Obei-rcalschulklasaen (junior and senior 
high school), geteilt in zwci Gruppen von dcnen die cine viel, die andere 
wenig korpeiliclie Ahnlichkeit /wischen den Geschwistein zeigtc Die 
crfolgenden Koirelationen unteistutzten nicht die Ansicht, class Geschwis- 
ter die sich korperlich am meisten glcichen sich aiich psychologist am 
mcisten ahncln, ader das diejemgen, die sich korperlich am wenigsten 
gleichen auch gcistig nngewohnlicli stark von emander abwcichen Die 
Korrelationen zwischcn den Inteliigenzquotienten von sich-gleichendcn wic 
von ungleichen Geschwistein zeigten kerne bedeutungsvolle Abweichungen 
von Koueiationen welclie durch fruhere Untersuchei an mcht-ausgelcsenen 
Kmdein cinuttelt wurden 

Untcr vier volksschulpllichtigen Geschwisterpanren bei denen die korper* 
Iiche Ahnlichkeit ungcmcin stark war (sie gehoitcn in diesci Beziehung dem 
obersten zwci Prozent dci unausgelesenen Paaie an), waren bei Pnaien 
die Intelligenzquoticnten schr ahnlich. Bei den zwci andeien Paaren, aber, 
zeigten sich in den Intelligenzquotienten Unterschiede welche nur von einem 
eiiuigen Paar in dci Volksschulesene ubeischritten wurden, Die Grundc 
der Ahnlichkeit odci Verschiedenheit der IntelligenzquoLienten wurden 
durch Vcrgleiclmrtgen dci Fingeiabdrucke, an diei der vier Paaie cihaltcn, 
nicht erhellt. 


Burks und Tolman 



THE GROWTH AND SIGN IT K’ANtT. OK DAILY 
VARIATIONS IN INKAN I' BEHAVIOR* 
p,om the Chute of Clnltl Divihpntrnl of Yule Uuivnuty 

III II N TlIOMI’SON 

It has been rcpcatedh shown in the Clinic of Child Development 
Laboiatoiy at Yale that in the fiist j c.n of life monthly growth 
changes in behavior aic definitely measuiable We have seen no in¬ 
fant, excluding definitely defective cases, in whose behavior the 1 e was 
no evidence of an inciemciu at tin* end of .1 four-week intcival. The 
questions natuially arise* \Ylwt is the smallest intcival of time after 
which growth is discernible? And what is tin* n.uuic of the growth 
increment? Duiing the course of an experiment tinileitaken to an* 
swci other questions, daily iccords of an infant’s if-ponMs dunng a 
defined and contioiled period of the day w'cic obtained. 'Pile studv of 
these data not only offers a temporaly answci to the above questions, 
but fuinishcs suggestions concerning the scaling and measurement 
of infant behavior. 

The onginal experiment is repotted in a Genchc /Lv< holof/y Mon¬ 
ograph (2), by Di Arnold Gcsell and the atilhoi The details con¬ 
cerning the experiment, the set-up, the history of the subject and the 
contiol subject will not be lepresented hut are available foi icfeiencc 
in the abovc-citcd monograph. Only the essential facts foi this 
report will be repeated. 

The subject, Twin T, was one of a pan of identical gul twins, 
46 weeks old at the beginning of the expci iment. Twelve develop¬ 
mental quotients, determined between the ages of 24 and 79 weeks, 
range from approximately 75 to 85 She is therefore developing more 
slowly than the average infant During the experimental peuod her 
health, with the possible exception of one day, was appatcully good 
Chart 1 gives hex tempcratuie and weight growth during this peuod 

The expciiment was conducted in a special examining loom of the 
Nurseiy Home in which the twins lcsidcd. Daily, except Sundays, 
for 10 minutes, starting at nine o'clock, the subject was placed m the 

•Accepted foi publication by Arnold Gcsell of the Editorial Don id, and 
received in the Editorial Office, October 22, 1931 . 

16 




Temperature and Weight Chart of Twin 







18 


JOURNAL OP OPNrue PSYCHOLOGY 


experimental ciib (1) fitted with .1 boaid uMing on the side panels 
which were raised about 7 inches. On tins table top, pmu ranged, 
were 10 red cubes, one inch square, massed m icgiil.ir foumtion: 

9 cubes forming a square as a base and the 10th one plated on the 
middle cube. As stated m the mnnogiaph, "When the infant did not 
spontaneously play with the cubes, her activity was stimulated by the 
Examiner as follows: (1) K handed the tubes to J' one bv one (2) 

E built a towci of blocks, within 7 "s icncli; ( 1) i. took a cube fionr 
T and immediately le-picscntcd it, repeating the piocess in a playful 
manner to make it a game, (4) E held out hei hand fm a cube and 
said, 'Give it to me’; (5) by gesture and demonstiation, E made re¬ 
peated efforts to have T hit two cubes together, m !t p.n-a-takc man¬ 
ner ” Occasionally when she disregarded the tubes, mining to gross 
motoi activity, anothci aspect of the expeu'ment not discussed here 
(training in gioss motor activity) was umloi taken for 10 minutes and 
then the cube play was again begun. The tot.i! dilution of the cube 
play observation was always 10 minutes as indicated by a stop-watch, 
The cxpeiimcnt was continued for 40 days. On the 2Hih day after 
the beginning of the cxpeiimcnt, a icd box was pi esc n ted with the 
cubes; this was necessary because the cubes wete beginning to lose 
their motivating value. The behavior on days subsequent to the in¬ 
troduction of the red box has not been compaied with that on days 
before the box was included but has been compaied only with the 
other days in the later period. 

The co-twin, Twin C, was the conliol subject. At the beginning of 
the cxpei iment, at the end of two weeks, and at the end of lilt* experi¬ 
ment, Twin T and Twin C wcie compared in test situations. The 
test period for cube play was only approximately 5 minutes where¬ 
as the rcgulni daily obscivation was 10 minutes in length. Thcieforc, 
the test-period behavior is not as divcisc as the daily bchavioi, infre¬ 
quent behavior did not occur in the slioitci period. The test situ¬ 
ations for both infants wcie, howcvci, highly si mi la i Dining the 
expci iment, both the obscrvci’s activity and the infant’s behavior were 
concurrently dictated to a stenographer seated in an inconspicuous 
corner of the room, These dictated iccokK aie the data which have 
been studied for evidence of changing behavior patterns The iccoid 
for the first day was read; items of behavior were abstracted and 
arranged vertically in ordci of their appealancc Checks in the fust 
opposite column indicated the items appealing on the hist day The 
record for the second day was lead, new items of bchavioi weic added 
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to the oiiginal list and all items occuiring on the second clay were 
checked in the second column. This proceduie was continued for the 
records for the total experiment Items descnbing already fully de¬ 
veloped abilities and thcrefoie not significant at this stage of develop¬ 
ment weie omitted Chait 2 was the result The underlined checks 
on the 1st, 14th, and 42nd day after the beginning of the experiment 
maik the contiol subject’s behavioi. The items, foi convenient ref- 
cLcnce, are numheied at the left, those appearing on the same day have 
been designated by the same number followed by a differentiating 
lettei. 

The wntci is duly conscious of the subjective errors which mav be 
involved in the following analysis In the first place, the records arc 
meie ohseivations. However, the observer had had a yeat-and-a-half’s 
expcilencc in obseiving and dictating, almost daily, cube play of in¬ 
fants She was, theiefore, aleit to the child's activity from the begm- 
mg, it can be said with confidence that new items which appear are 
not due to hei mci eased skill in obseivation. Neither can they be 
due meiely to the infant’s giowing adjustment to the cubes, cub, 
room, and Examinci: the control twin gives ample evidence for that. 
Anothci danger is that wc will read into the items a significance not 
theic. But it has been oui expenence that we are moie likely to 
do just the opposite to fad to see the lelation between eaily and sub¬ 
sequent behavioi which close and prolonged study reveals 

The play was stimulated by the observei Unevenness of stimula¬ 
tion could be a factor. Tests on the control twin indicate that this 
stimulation had little effect on the actual performance, except in the 
social aspect of giowth It is not possible to stimulate behavior be¬ 
yond the matuiational level (2) Theiefoic, it is not likely that any 
changes in pcifoimance aie due to the observer’s instigation If they 
had been, and if the incitement had been uneven, a more fluctuating 
pictuic than is piesented would have been the result 

A numbei of the items have been studied in the normative inves¬ 
tigation now in piogiess at the Yale Clinic of Child Development 
In the noimative examination, the multiple-cube situation lasts about 
3 minutes while the daily peiiods of this study were 10 minutes 
Although, theiefore, a duect compaiison is not possible, the change in 
the fiequency of infants displaying behavior at the consecutive lunai 
monthly age levels indicates the matuuty value of the behavior and 
rcfcicnce will be made to this as yet unpublished mateual whenever 
it is peitinent 
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Roaeniroe Cuba in aeon aa dropped- 

Hits 01 bo against tnbo on table top. 


i hood . 


oacurco tao cubaa la i 
Hite cubes together, pat-n-ccVe fashion- 


-orrlco aibo froa labia top to crib pletroni. 


-b VocalIzso vtea talked to_ 

fl-e Raleoeos eao tuba over oiotbor- 


SoetUrs tubes, brushing »llh hen1a_ 


Llfta Cuba high and drew It- 

Rub* Sotde book me forth on tablo top — 
Drops cubo to floor ovar crib silo rail. 
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Relocate Cuba la box_ 
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CHART 2 

j— social 
I —locomotor 
c—cube-combining play 
p —exploitive play 
r —releasing ability 
h —bi oldening activity 
n —acquisitive ability 
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CHART 2 (eojilittued) 

\—behavioi obscivcd 
j —ficqucnt bchavioi 
b —bchavioi with box 
d —delayed behavior 
o —occasional 01 low-giadc behavioi 

-behavior displayed by control twin 

i —imitative behavior 
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With the need for caution in mind, the items weic examined to 
see (1) if they denote a leal change in behavior, and (2) if that 
change is part of the piogression to moic advanced bchavioi. When 
such changes are shown, I believe wc arc justified in saving that wc 
have discerned giowth changes Howevci, if (1) and not (2) can 
be demonstrated, then the assumption that growth has taken place is 
not so cleaily justifiable. Arguments on this point will follow a dis¬ 
cussion of the items—the next subject for considelation. 

Item 1-a, secures ojie cube, 

Item 1-b, accepts second cube, retaining fist, 

Item 1-c, lesecutes cube as soon as (hopped, 
and 

Item 1-d, hits cube against cube on table top, were obsei ved the 
first day These items arc characteristic of 40-wceks infants. Se¬ 
eming a cube in each hand, they hold it, look at the otlici cubes, and 
at the Examiner, if their hold iclaxes and they drop one cube, it is 
immediately reseemed They use the cube in hand to appioach and 
hit other cubes, on the tabic. 

Item 2-a, tips cube with index fingei, holding cube in hand, is an 
advance beyond Item 1-d. Obseivation of this activity in other 
infants suggests it is an attempt to secure the third cube, Item 4-c. 
The recoid substantiates this interpictation for it continues. "She 
finally releases one cube and moves hand toward tipped cube but im¬ 
mediately lesccuies diopped cube ” 

Item 2-b, extends cube to Examiner, has definite normative signi¬ 
ficance. Evciy child from early infancy has many things taken from 
it, but it is relatively late when he finally staits extending oi offering 
objects to people Wc find it chaiactcnstic of about 48-52 weeks 
level. Its earlier occuirence in this case is because of the longci penod 
of observation, 10 minutes, as opposed to the usual 3 to 5 minutes 
Twin T’s previous social behavior had consisted only in looking at 
the Examtnci and in showing animation by becoming active and wav¬ 
ing her arms It will be noticed that on the 42nd day both twins 
displayed this behavior in the test situation. 

Item 3-a, hits cube against the table top imitatively Spontaneously 
hitting the cube against the table top is an activity which lcaches a 
peak at 32 weeks. As imitative bchavioi it is more advanced than as 
spontaneous activity. It was not until the 4th day that it could be 
incited by the Examiner’s example. 

Item 3-b, vocalizes when cubes aie removed The fiist piotcst to 
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the withdrawal of objects is crying. If an infant is not “spoiled” lie 
usually leains to accept the situation, but frequently, with the de¬ 
velopment of language, we find the infant resorting to ft mild vocal 
protest. It is his moic mature way of making his wants known, but 
less matuie than the verbal, “No ” Until the 4th day this infant had 
meicly accepted the end of the situation Obviously vocalization of 
this type would not occui if the infant were not interested in the 
cubes or if he wcic veiy much distmbed by thcii removal In the 
fiist case he would piobably resort to his less mature bchavioi, cry¬ 
ing. The occurrence of this behavior is indicative of a certain ma¬ 
turity but lack of its cccurience does not indicate lack of maturity 
Item 4-a, hits cube against crib platfoun Hitting the cube against 
the platform is an advance ovci Item 1-d. Tlicic will be noticed a 
constant widening of the child’s field of activity At fiist his play 
is confined to the table top bcfoie him; he then turns to the platfoim 
on which he is sitting, incotporaling that in his play; then to the 
side panel of the crib, Item 6-b; the flooi, Item 9; and the wall, 
Item 10-a. These objects apparently aic discoveied as his toys aic 
brought fortuitously into contact with them oi as the development 
of his locomotor urge results in a changed orientation, bunging new 
paits of his environment within his widening attention span The 
Older m which the child’s suiroundings are incorporated in Ins play 
depends upon their spatial iclation to him and in any given situation 
this ordci can he piedictcd almost with ceitamty 
Item 4-b, vocalizes dining play activity Eaily vocalization during 
play is common, but as the child glows oldei his play activity is so 
absorbing that vocalization diops out It is at this age that banging 
is veiy ficquent (32 weeks) and it in turn decreases in frequency 
as vocalization rcappcais again At the 40-wceks level 27% of the 
infants in oui normative studies vocalized during the multiple-cube 
situation, while 41% displayed this behaviot at 44 weeks Although 
vocalization occurred first on the 5th day of the experiment, it will 
be seen that it was not until the 22nd day that it became a piominent 
pait of the activity. 

Item 4-c, secures two cubes in one hand. The infrequency with 
which this behavior appealed on subsequent days suggests that it 
may have been a foituitous occuncnce Nevertheless, the facts that it 
did happen is significant foi it is undoubtedly an advance ovei pre¬ 
vious bchavioi now 3 oi 4 cubes instead of 2 can be held at once 
Item 4-d, hits tubes together pai-a-cale fashion Holding a cube 
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m each hand and flitting them together normativcly follows holding 
two cubes and flitting them against othei objects, Item 1-d. Bung¬ 
ing two objects togcthei may involve a higher foim of attention, but, 

- on the other hand, the explanation may be due mcicly to the difficulty 
of the abductivc movements 

Item 4-e, hits cube about on table top using cube in hand, occms as 
the cube in hand hits the cube on the table moic laterally. It is 
possible that the child is attempting to xepcat Item 4-c and, failing, 
he pushes the cube fiom position, this result satisfies him and he con¬ 
tinues it Item 10-b is a fuither extension of this activity. 

Item 5-a, catnes cube from table top to crib platfonn This bc- 
havioi differs from Item 4-a in that it is a more diiect turning to the 
platfoim; Item 4-a occuired some time aftci the cube had been taken 
from the table The peak of this behavioi normally occms at 44 
weeks. This tiansfening activity increases in complexity as it be¬ 
comes integrated with advancing locomotoi activities Item 8-a may 
be legalded as the next step in transposing cubes. 

Item 5-b, vocalizes when talked to Of couisc vocal response can 
be socially stimulated verv eailv, but theie was no conscious attempt 
on the Examiner’s part to elicit vocalization. Instead, the child was 
talked to merely to stimulate cube play. When the stimulus is as 
mild as in tins case, vocal 1 espouse is much moic matuie behavioi and 
suiely indicates a stronger vocalization uige than Item 3-b and a 
less matuie activity than the conveisational jaigon of 18 months. 
Item 6-a, releases one cube over an othei. The child once secuicd 
two cubes in one hand (Item 4-c) He may he attempting to ic- 
peat that pcrfoimance and as he opens his hand to take the second 
cube the first falls out Fiom that point of view his present behavior 
isinfeiior to his former pcifotmance, but, fiom another point of view, 
this new behavior is seen to be an early stage of towci building. 
It is our opinion that infant behavioi veiy frequently piesents tills 
paradoxical pictuie of legicssion and growth When the mother 
sighs and says, “Why, Johnnie did that a month ago, but be can't do 
it now,” it means not that the child has letuined to a more immature 
response but that instead he is acqumng new ways of reacting that 
in turn set the stage foi future giowth Infant behavior growth is 
not meiely doing something bettei and better; it is a much moic in¬ 
ti icatc process than that. Its course is revealed only when carefully 
and intensively studied: meie logic fails to expose it. 

Item 6-b, hits cube against the uib side rail. The appearance of 
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this item illustrates the widening of the child’s field of activity dis¬ 
cussed undei Item 4-a. It is a step between Item 5-a and Item 9. 
Item 6-c, leleases cube to Examiner, It is interesting to note that 
this is the second new item appearing on the 9th day which involves 
leleasing ability a fascinating and well-defined bit of behavior foi 
genetic study Releasing develops latei than prehension. At fust 
an infant, holding two cubes and piescnted with the thud, will teach 
out, dropping the object which he is holding as his hand opens to take 
the thud, and he disregards the dtopped object With mcieasing 
age he is attiacted to the chopped object, ceases to reach foi the thud 
object, and resecuies immediately what he has dropped, Item 1-c 
At a still later age he retains both cubes, using them to hit the other 
cubes GiaduaUy he definitely diops one cube and picks up another, 
Item 12 Releasing a cube to lire Exammci also has a social aspect. 
It is an advance over the Item 2-b and leads to that stage when the 
child brings and gives you eveiytlung he finds As an item of social 
behavior it is clearly indicative of growth 

Item 7, scatters cubes, brushing with hands Why scattering the 
cubes by blushing them with the hands should appeal in the behavior 
pictuie at this time is not dear. The only explanation that the au¬ 
thor can give is that the cubes were accidentally blushed, due to the 
increasing vigoi of the child’s play, and that satisfaction in the ac¬ 
tivity stimulated its continuance. If one consideis merely the growth 
in ability to scatter the cubes, regaidless of how the result is accom¬ 
plished, we see that this behavior is moic effective in its lesults than 
Item 4-d and less effective than Item 19-a, and in that sense it is an 
item lcpiesenting a stage of growth 

Item 8-a, creeps with cube in hand, has been preceded by turning 
from the given position to peifoim Items 4-a, 5-a, and 6-b Ob¬ 
viously creeping with the cube in hand is a moic advanced accom¬ 
plishment, though less advanced than standing. 

Item 8-b, lifts cube high and diops it Lifting of the hands up 
high is a common activity of this age in which the baby game, "How 
big is baby?—So big” has its ongin Dioppmg the cube with the 
hand up high is meiely an integiation of the "So big” and cube-releas¬ 
ing activity. Its appearance at this time in the bchavroi of the con¬ 
trol twm is <i pi oof of its fundamental character It may be a p.ut 
of increasing tendency to scattci tile cubes about, moic advanced than 
Item 7, and less advanced than Item 11-a 

Item 8-c, rubs hands back and forth on table top After the cubes 



26 


JOURNAL OF GENETIC PSYCHOLOGY 


have been scattered, as in Item 7, the child continues nibbing his 
hand back and foith on the table top, denvcs satisfaction fiom the 
sensation, and continues his activity. This behavior leads to Item 
11-b, a response noted in both infants on the 42nd day 
Item 9, (hops cube to flooi ova crib side tail, is a combination ot 

Item 6-b and dlopping the cube It is the step between Item 6-b and 
Item 10-a. 

Item 10-a, hits cube against tuall Sec Item 4-a and Item 9. 
Item 10-b, hits cube to platfonn with cube in hand, is moie effective 
than Item 4-e, but to what activity it leads is not clcai 
Item 11-a, throws cube on table top, n step between Item S-b and 
Item 19-a. 

Item 11-b, ritbs cube back and forth on table top. With a cube in 
each hand, this activity of nibbing the cube back and forth against 
the table top became so vigorous on the 18th day that deep led marks 
were left on the giay table. See Item 8-c. Although this activity 
has frequently been observed in normal infants, it docs not reach a 
high fiequency at any one age. Chart 2 indicates that it icmains in 
the behavioi picture for 25 days and that the contiol twin also in¬ 
dulged in it on the 42nd day. Howcvci, as a giowth activity, its 
significance is not evident, and, theieforc, at present we will con- 
si dei it to be mcrclv exploitive play which docs not lead duectly to 
fuithcr activity—a pure research enterpiisc on the infant’s pai t. 

Item 12, drops one cube to take anothei. The genetic aspect of this 
item is discussed under Item 6-c This activity becomes moie and 
more prominent in the behavior pattern until the child is able to 
secure without fail moie than two cubes at once, it then begins grad¬ 
ually to disappear from the picture. 

Item 13-a, secures cube between index fxngcis Holding a cube in 
each hand, a thud cube is attained between the two extended index 
fingers Not since the 5th day has the infant secured in any manner 
the third cube, but now, with the prominent activity of the index 
fingers, a new solution is discovered It is not a satisfactoiy one, for 
a slight movement of the hands results in dropping the cube. Tins 
behavior is replaced 5 days later by that indicated by Item 14-b. 
Item 13-b, scratches cube with uule\ fingeis . Scratching which in¬ 
volves the simultaneous flexion of all digits is chaiacteiistic of 20- 
weeks maturity, but sciatchrng with meicly the independent action of 
the index fingei is a much more mature response. While we have 
no normative data concerning the behavioi item, it has been observed 
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incidentally in other infants to function sometime between 46 and 52 
weeks. Its appearance picccdes further activity utilizing the index 
finger, such as descnbcd by Item 17 

Item 14-a, holding two cubes, attempts to stoic one cube and se¬ 
cure third Seeming a tlmd cube between the index fingcis, Item 
13-a, was by no means a successful method of acquning the thud cube 
Stonng one cube to take the thud is the method which will be used 
when the child is oldei In this manner a number of objects can be 
accumulated 

Item 14-b, holds third cube between two, one in each hand. Fail¬ 
ing to stoic a cube tile infant lcsoits to a modification of Item 13-a 
which results m a fiimer grip on the third cube due to the laigei sur¬ 
face of the side of the cube as opposed to the index fingei surface. It 
is a bettei tempoiary solution than Item 13-a winch will be leplaced 
bv success in Item 14-a. 

Item 15-a, icleases cube m box Behavior on tins day cannot be 
compaiccl to that on foimei days because the situation now involves 
a small led wooden box. Bchaviot which conccins meiely activity 
with the cubes is checked opposite the old items, bchavioi with the 
box, like that obsetved with the cubes, is indicated opposite the items 
for the cubes but checked with a b instead of an x It is significant 
that the same activities aie perfouned with the box as wcic observed 
with the cubes, dlustiataig the fundamental character of the activity 
Although to an adult the box may be regaided ns a large cube, hol¬ 
lowed out on one side, to a child it presents a different pioblem in 
prehension and manipulation 

Item 15-b, icleascs cube on shoe Sec Item 15-a 
Item 16, c/utses with cubes. The urge to ciuise is now becoming 
stionger, and the child arises to his feet and starts to get about the 
crib When reseated, he accepts the position and continues his play 
with the cubes He has developed beyond meie creeping with the 
cubes, Item 8-a, but he does not yet persist m standing to play with 
the cubes, Item 19-b. 

Item 17, pokes cube, using index finger As forecast in Item 14-a 
and Item 14-b the index fingei is coming into prominent and frequent 
use. The child now, instead of using a cube to hit and push a cube 
about, is using Ins index finger. Although the obseivations aie not 
continued until the next stage of growth emerges, we know sufficient 
concerning the latei use of the index finger to recognize in this be¬ 
havior a giowth value. 
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Item 18, opens hand, lets cube toll out. Releasing ability is show¬ 
ing marked lmpiovement, the slow opening ol the hand, palm supine, 
allowing the cube to toll out, is an activity requiting skill in co¬ 
ol dination Dunng pieschool life, while playing with sand and 
waiei, the child bungs the activity into frequent use 
Item 19-a, casts cubes about vigorously Item 11-a has developed 
into vigorous and frequent bchavioi The casting is so stienuous 
that the cubes fall ovci the table top to the platfcnm, and frequently 
to the flooi Aim is inaccuiatc It is in this respect that impiovcment 
in the activity later occuis 

Item 19-b, mststs on standing for cube play Sec Item 16. The 
child lias acquned the skill to stand and, at the same time, plav with 
the cubes. He adjusts to equilibiium, although play involving aim 
activity is constantly disturbing his balance This is mciclv a step, 
as we all know, to even finer balance 

Item 20, places cube on cube, releasing cube in hand Releasing one 
cube over another, Item 6-a, occuircd on the 9th day, but it was not 
until the 36th day that a cube was placed on anothci cube and jc- 
leased A towei did not result because the cube was hit as the hand 
was lifted. We regard this as incipient towei building—a rnoie ma¬ 
ture achievement which is invariably picsent in latei bchavioi 
Item 21, taps one cube on top of another. This item differs from 
Item 1-d in that it is a repeated, less vigoious, more restiaincd ac¬ 
tivity. Its occurrence at this time is not cleai unless, unsuccessful in 
building a tower, Item 19, the infant retains the cube and taps with 
it instead Since observation stops on this day it is more difficult to 
interpiet the item It may not represent a stage of development but 
rather merely exploitive activity 

The unnumbeted items, separated from and at the end of the list, 
indicate to some extent the child's emotional state duiing the periods 
of obseivation They need no comment at picsent, but will be re¬ 
ferred to later. 

For the reader's convenience, the items considered to have growth 
significance are indicated by 1 and 2 on the chart. Letters at the 
left of the items designate the functional value of the item—a subject 
for latei discussion. 

Inspection of Chart 2 will show that the majouty of the items sue 
indicative of giowth changes. Do the remaining items, designating 
behavior merely new to the organism, show giowth, oi aic they a 
manifestation of some other piocess ? On examination they will be 
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found to repiesent what we will call exploitive play Play of this 
chaiactei is undoubtedly instrumental in accumulating experience on 
which furthei activity may at some later and indefinite day be 
founded. Its value is unquestioned, but its claim to growth status 
is debatable, therefore, since we aie inteiested in definite giowth 
changes, items of this chaiactei will not be considered indices of ad¬ 
vancing development It is veiy piobable that the chaiactei of this 
exploitive activity is the indicatoi for individual differences and levels 
of intelligence While we have found that in infancy the defective 
child advances at a late slowei than noimal, we usually have not seen 
a coiresponding acceleiation in supcnoi infants. Seveial instances of 
an unusual play activity in the behavioi of infants who later showed 
signs of supcnoi endowment suggest that the exploitive play may he 
of leal value in the prognosis of individual deviations in intelligence. 
A recent unpublished study hy Jacobsen and Yoshioka (3) of the 
development of a chimpanzee again suggests this point of view. Wav¬ 
ing objects, banging them, pushing them, pulling them, etc, aie aU 
activities particulaily conspicuous by then absence in the animal’s 
eaily behavior 

The question is laised, howcvei, whethci we should, m genetal, 
give status to exclusively exploitive behavior in a scale designed to 
measuic growth It is piobable that some exploitive behavior is so 
likely an outgtowth of a certain age level pattern that its occurrence 
furnished an mducct measure of maturity, but that its absence is 
meaningless excepL as an individual characteristic. In that case, since 
we need all the available data contingent on the dcteiruination of 
giowth levels, the indnect positive indicatoi should be incorporated 
with appiopriate function in a scale foi measuring behavior giowth 
Our unpublished noimative studies show that Items 4-d, 4-e, and 
11-b are undoubtedly significant of the growtli stage at winch we 
find them occuumg heie, but since then inclusion changes but very 
little the results which follow, they wall not be so included. 

Another more immediate question is If, when advanced behavior is 
displayed on a ceitain day, matunng behavioi in another held of ac¬ 
tivity noticed on the pievious day docs not occur, has the child pro- 
giessed, regiessed, m both ? It has been assumed that advance in 
lesponsc in any aspect of behavioi was sufficient to say that the child 
as a whole had piogrcssed. Foi example On the 19th day, when 
the infant staited cruising with the cubes in hand, finer manipulatoiy 
play with the blocks did not occui, the two performances wcic in- 
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compatible We have assumed, howcvei, that the past hehavioi, un¬ 
less contra-indicated, remains a part of the infant rcpcitone and that, 
by widening his scope of activity, he was laying the foundation foi an 
even more advanced stage: that of cirising simultaneous with manip¬ 
ulatory activity with the cubes. 

Limiting the assumption of giowth indication to those items about 
which we were most confident, that is, items fulfilling both condi¬ 
tions 1 and 2 as stated earliei, data given in Table 1 weic computed. 
Bchavioi observed on each day was compaicd, when possible, with that 
on the previous day; based on the total mimbci of clays compnuson 
was possible, pci untages weie derived foi ' (1) the nuinbei of days 
showing giowth; (2) the number of days showing lcgicsssion, and 
(3) the number of days showing no advance and no recession. In 
the same way, behavioi on alternate days, cveiy 3id, 4-tli, 5th, 6th, 
7th, 8th, 9th, and lOtli days was compaicd. 

On the 7th day, instead of making a new item foi imitatively hit¬ 
ting two cubes togethei, a moic mature lesponse than spontaneously 
doing it (see Item 3-a), an i was used in checking Item 4-d. There¬ 
fore the 7th day, while not showing advanced behavioi on the chart, 
has been counted as a giowth dav In the same way, on the 19th 
day the frequent lclcasmg of the cube in the box was indicated by / 
There was a decided improvement in her effectively putting the cube 
in the box, and, tlicicfore, that day also lias been included as one 
showing ptogrcssivc behavior 

Since dally weights for the infant during the expenmcntal penod 
were available, similar computations weic made for pondcial giowth 
(Table 2) 

The weight was always taken at 8 a m,, before the bath, eliminat¬ 
ing the fluctuations due to time of day. Giowth in weight aftoids a 
fitting comparison with growth in behavioi because both represent 
a summation of changes in the total oigamsm, even though the Ex- 


TABLE 1 

Percentage of Days Showing Behavior Growth 


Time interval in days 

1 

2 

3 

+ 

5 

6 

7 

8 

9 

10 

No days compared 

25 

26 

25 

23 

23 

22 

26 

21 

21 

20 

Percentage Progicssion 

60 

6+ 

80 





90 

100 

100 

of days No change 

8 

16 

8 





0 

0 

0 

showing. Regression 

32 

20 

12 





10 

0 

0 
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TABLE 2 

Percentage of Days Showing Weight Growth 


Time interval m days 

1 

2 

2 

4 

5 

6 

7 

8 

9 

10 

No days compared 

2+ 

26 

22 

22 

24 

21 

24 

20 

23 

19 

Percentage Piogiession 

46 

65 

64 

73 

66 

76 

83 

90 

74 

84 

of days No change 

8 

4 

9 

9 

17 

5 

5 


mm 

0 

showing Regression 

46 

31 

27 

18 

17 

19 

12 


El 

16 


aminer attempted only to motivate cube play, any aspect of the in¬ 
fant’s behavioi was noted, legaidless of its function 

Daily giowth in behavioi is shown on 60% of the days, while at 
intervals of 7 days it was almost invaiiably evident Daily giowth 
in weight in tile same infant dining the same penod was indicated on 
46% of the days and at intetvals of 8 days it, too, was almost in¬ 
variable, That behavioi changes are occuuing as suiely and lapidly 
as physical growth changes is not an ovci-statement. 1 In fact, it is 
very piobable that with mcieased keenness of observation and im¬ 
proved techniques in method we will find behavior even more dy¬ 
namic. than physical growth Below 52 weeks, then, a scale with 
Weekly intervals is practicable even with om picsent ciude methods 
To study the nature of the giowth inclement it will be helpful 
to functionally analyze the items This functional assignment could 
be earned to extiernes, as many functions as theie aic activities could 
be listed. To analyze the moie outstanding aspects of developing abil¬ 
ities is, howcvei, helpful if we lccognizc then arbitiaiy chaiactei. 
Inspection revealed seven latliei clear-cut functions, s, social behav¬ 
ioi ; /, locomotive behavioi; c, cube-combining play; p , exploitive play, 
r, releasing activity, Z>, attentiona! span, a, acquisitive behavioi Let- 
teis at the left of the items indicate the functions consideied to be in¬ 
volved The most evident f.ict is that seveial functions aic develop¬ 
ing at once, on any one day wc find behavioi in different functions 
advancing; foi example, locomotion and vigorous casting of the cubes 
occui on the same day The new items in the various fields occur at 
different mtcivals The fact that these mteivals aie of vaiymg 

Although we find that in this case behavior giowth parallels physical 
growth, it does not iiccessanly follow that such is always the case In fact, 
the conti ary has frequently been obseived We have seen loss in weight ovci 
a four-week penod accompanied by a foui-week gain in adaptive behavioi. 
Mental giowth may be quite independent of physical giowlh ns expressed in 
weight 
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Regression inteival in days 12345678 Total 

No days showing decrement -311-1-1 7 


lengths may be because only the observed behavioi is recorded here 
Just because we weie not keen enough lo see an nitervenmg stage of 
behavior does not mean that it has not been there to be obseivcd 

Since the natuie of the deciement is as impoitant as that of the 
increment, we will consider what happens when behavior regresses 
Table 3 indicates the numbei of days showing a decrement when 
compared with the pievious day The regression inteival 2 is cx- 
piesscd in days, 

The tluee days showing a regression inteival of two days arc. the 
19th, the 37th, and the 39th day. Refcmng to the lecoids, we see 
that the lapse is because of the absence of a ccitam response 3 which 
occuried foi the first time on the pievious day. Item 12 on the 19th 
daj r and Item 20 on the 37th and 39th day Tracing the couise of 
the appearance of Item 12, wc find that it is not fiequent behavior 
until 10 days after its appearance If the play period had been longei 
than 10 minutes, it is possible that this developing behavior would 
have been obseived. On the other hand, it may be that this earlv 
behavior is quite fortuitous though significant in a growth mannci and 
that the concouise of circumstance was not as favoiablc to tire be¬ 
havior as it was on the previous day. In cithei case the apparent re¬ 
gression would not be a true one On the one day (10th) when the 
regression interval was 3 days, the infant was fretty Although her 
tempciatuic (rectal) was only 98°, she was undoubtedly slightly in¬ 
disposed She did not play with the cubes in the more immature 
manner seen at fust, instead, she could not be induced to play with 
them at all, and fietted at eveiy approach of the Examinei. 

The day of the 4-day regression inteival (22nd day) was charac¬ 
terized by an absence of index-finger activity It was on that day 
that her vocalizations during play mcieased maikedly in frequency. 
The vocalization undoubtedly absoibed her attention and excluded 
the fine eye-hand coordination involved in the pi ccise indcx-fingei ac- 

2 By regression inteival is meant the time between a day of legicssive be¬ 
ll aviar and the previous day when behavioi as advanced ns that on the day 
of i egressive behavior was observed. 

3 The assumption on page 30 is not so justified in the absence of a moie 
advanced behavior incompatible with the lapsed bcliavioi. 
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tivity Behavior on the following dav (the 23id day) showing the 
6-day recession interval is found to be explained in the same way. 
Then hci vocalizations became squeals and laughters. The next day 
(the 24th day) we find the gicatest legicssion Ciecpme; with the 
cubes in hand is the dominant activity and, like vocalization, it, too, 
excludes the finger motoi responses of the picvious days 

The day following these thiec days of steady regression we find that 
vocalization, ciccpmg, and advanced fine motoi activity with the 
cubes aie all evident in the infant’s lepeitone Scvcial instances of 
this phenomenon of an activity being picsent, dropping out as new 
bcliavioi appeals, and then leappearing in connection with the new 
activity can be pointed out on the chart See Item 4-e and Items 5-a 
and 5-b; Item 7 and Items 8-a and 8-b, Item 10-b and Item 11-b; 
Item 16 and Item 17 

It is significant that on days showing a decrement, as we have de¬ 
fined it, there is not a reversion to an carliei behavior pattern, but 
it is latliei suggested that these days mav ically be days of growth 
The one exception was when the child was vciy ftetty, but even then 
she did not tiuly reveit—instead she lefused to plav with the cubes. 

Viewing the occuncnce of any one item of bchavioi fiom dav to 
day, it is noticed that it is not unusual foi specific beliavioi to oc- 
cui on one oi two days, chop out of the picture, and then occm with 
frequency Aie these caily manifestations the infiequcnt occuirences 
of a maturing function oi aie they chance beliavioi which, aftci being 
expenenccd by the child, aie icpcatcd by him fiist with mild enjoy¬ 
ment and then greater enjoyment and consequently with gicatei fic- 
qucncy ? 

It will also be noticed that some iespouses continue to function as 
tile infant glows oldei, while othei iespouses me more tiansient in 
cliaiactcr Would the tiansient behavior be a moic accuiate age in¬ 
dicator because it occuis within a nariowci lange of time ? If it oc- 
cuis foi a shoit but specific stage of giowth, we might find it occur¬ 
ring with slight ficqucncy at a specific age in a gtoup of noimativc 
childien. Thete would be dangei, then, of chscaiding most valuable 
indicators of giowth if the selection of items weie on a stnctlv per¬ 
centage basis 

Does it mean that because bchavioi, as \ve descivbe it, is in some 
respects tiansient that tlus is the n.iluic of a phase of giowth ? —Not 
liccessanlv Oui dcsciiptions, being man-made tools, leficct mote 
ouiselves than they do giowth—this will always be true of anv 
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studies we make and thcrefoic the problem must be appioachcd from 
many points of view to secure the moie universal truth. 

In summary, \vc find that daily obscivation of behavioi in a se¬ 
lected, controlled and defined pciiod indicates that behavioi growth 
proceeds fully as lapidly as physical growth The giowth increment 
is in difteient functions on successive days but may he in moic than 
one function on the same dav The behavioi growth increment mani¬ 
fests itself in: (11 the gieatei frequency in one item of behavioi; 
(2) the impiovcd peifoimance of an activity; (3) the appeaiancc of 
a new activity, and (4) the integration of picvious activities. Some 
items of behavioi aic permanent, others me transient. Transient 
behavior may have as gieat or gicater significance concerning the 
stage of growth as more permanent behavioi When the infant is 
appaicntiy regiessing in behavioi, it docs not icspond in a more 
immature manner but occupies itself with a functionally more con¬ 
fined lcpeitoirc but yet chaiacteristic of its age. 

Scales designed to indicate growth may profitably include behavior 
not itself a stage of growth, if that behavior is sufficiently indicative 
of a growth stage. The frequency of occuucnce of behavioi in an 
age group should not be the only cntcnon (or its inclusion in a be¬ 
havior scale. Other factors, such as transitoiiness, arc impoitant. In 
infants, a study of exploitive play may be found to leveal more than 
giowth rate does concerning future intelligence level 

It is relatively easy to test a gioup of children at different ages and 
to devise a scale using the established techniques; it is impoitant that 
this be done, but it is impoitant, too, that we study the natuie of 
growth to see if oui mensurational technique cannot be improved and 
refined Greater intimacy with the developing organism is a neces¬ 
sary pait of oui own progress in mcasunng the growth of man 
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LA CROISSANCE ET LA SIGNIFIANCE DES VARIATIONS 
QUOTIDIENNES DANS LE COMPORTEMENT 
DES ENFANTS 
(Resum&) 

L’observafion quotidienne choisie et conti otee du compoitement cl'iin 
enfant age dc 6 surnames pendant six semnmcs mchquc que la croissance du 
comportment a lieu aussi rapidement que la croissance physique L’accioi^- 
semenl se trouve en diffcientes fonctunis aux jour9 success lfs mars pent etre 
ert plus d’une fonction le meme jour L’accromement du comportement sc 
montre en (1) la plus giande frequence d'un type de comportement (2) un 
medleur lendement d'une activite, (3) Vappaicnce d’une nouvellc activit6, 
et (+) l’mtegration ties activites antenetnea Quelques types de compoite- 
ment sent peimauents, d’autre tie le sout pas Le comportement non per- 
mament peut ctrc aiissi significant oil plus significant it I’cgaid de I’etapc de 
I’accioissement qii'un compoitement plus permanent Qunnd I’enfant semblc 
marcher en aruerc dans son comportement, il ne repond pas d’une manure 
moms mine mais s’occupe d’nn repertoire foncuonnellement plus restiemte 
rtiais cependant earacteristiquc de son age 
Les ^cliellcs fanes pour indiqiiet la croissance peuvent ti£s bicn mcliire le 
compoitement non lui-meme une etape de crojssance, si ce comportement 
imlique suffisamment une etape de Cioissance La frequence de l’occuucnce 
du compoitement dans un groupe d’un ceriam age ne doit pas etic le soul 
entire pour son inclusion dans une echelle dc compoitement D'autres 
facteurs tel qu'un ktat non permanent sont importants Che/ les enfants unc 
ftude du jeu exploitcui peut leveler plus que la Vitesse de la croissance il 
l’^gaid du niveau futur de I'lntelligcnce 

Thompson 


WACHSTUM UND BEDEUTUNG TAGLICIIER VAKIATIONEN IM 
VERHALTEN DER KLEINKINDER 
(Refeiat) 

Ausgewnhlte und ubeipiufte taglrche BeobaciiLmgcn dcs Vcrhaltcns ernes 
46 Wochen nlten Kmdes wahiend des Zeitabschmtles von sechs Wochen 
enveist, dass das Wachstum im Verhalten eben so schnell foitsclueitet we 
das Wachstum des Koipeis Die Ztinahme des Wachstums mnnifcstiert 
sich an suhzessiveri Tagen m veischiedenen Funktioncn, abei nnch in mehi 
als ciner Funktion an etn und demsclben Tag Die Waclvmimszunalvme 
im Veihaltcn ausscit sich (I) in der giosseren Haufigkeit einer Einzelheit 
des Veihaltens, (2) in det besseien Veinchtung einer Tatigkeit, (3) im 
Aussehen der neuen Tutigkeit, und (4) in dei Vervollstandigung fiuherer 
Tatiglteit Einige Einvelheiten des Verhaltens smd bestandig, andere ved- 
ganglich Vciganghches Verhalten kann cine giossc odei grosseie Bedeutvmg 
haben fiu die Wachstumsstufe als das bcstnndige Verhalten Wcun cm 
KIcinkind schcmbar tcgicssiv ist im Veihaltcn, lengieit es mclit in einer 
unreifcren Art und Wtise, sontlern es beschaftigt sich mit cincm functioned 
beschinnUen Register, das abci doch ehaiaktciistisch ist fiu das Altci 
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Sfcalen, die zur flestimmung des Wachstums au/gestcllt we/tlen, weiden 
nut Vorteil Einzelhciten des Verhaltens einschlie9scn, die an sicli kcinc 
Wachstumsstufc representieren. vorausgcsetzt, dnss sic liinreichcnd dcutlich 
auf cine Wttchstunmtufe hindeuten Die Haufigkcit des Vorkomincns eincs 
Verhaltens innerhalb cincr Altersstufe sollte niebt das einzige Kiitcimin 
dastcHen fur dcssen Emscfiluss in die Sknla Andcre Faktorcn wic Ver- 
gangliehkeit sind wichtig. Es wird sich wahischcinlich erwciscn, dass bci 
ICIcinkiradern das Studium der Entdeckungsspiele /nehr uber das zukunftige 
Intelligenzniveau auszusagcn vermag als dcr Waclislnmskocfli/icnt 

Thompson 



STUDIES OF TRANSFER OF RESPONSE I RELATIVE 
VERSUS ABSOLUTE FACTORS IN THE DISCRIMINA¬ 
TION OF SIZE BY THE WHITE RAT fl 

1*7am the Department of Psychology, Unmet illy of Chicago 


H-vrold Gulliksen 


Introduction 

Gestalt thcones have stimulated a lenewed inteicst in the pioblcm 
of reaction to 1 clarions. The implication in some of the Amcncan 
exponents [Pcikins and Wheeler (11) and Kelson (5)] is that 
relations aic perhaps the sole basis of reaction Kohlei (8) holds 
that the animal learns to discriminate paitly on the basis of absolute 
cues and partly on the basis of relational cues, but that the rate of 
forgetting differs in the two cases. The absolute cues aie foigotten 
rapidly, while the relational cues aic lot gotten moic slowly. 

It has been demonstrated by many workers that the reaction to 
relationship is important ui animal learning. Rumanian (7), as 
caily as 1902, working on two Macacus rhesus monkeys, used a 
long senes of grays numbered fiom 1 to 9, 9 being the lightest, and 

1 the daikest He presented the monkeys with adjacent grays, 8 
vs 9, 7 vs. 8, 6 vs 7, etc, always putting the food with the lighter 
of the two giays presented He began Ills training at the lightci 
end of the scale, and, at the darker end of the scale, found 83% of 
collect iespouses on 2 vs 3, and 94% of correct tespouses on 1 vs. 

2 He concluded that the monkeys had developed a genet al notion 
of a low oidcr expressible as “food m the lighter” of the two He 
also found otlrei evidence for the development of a vague general 
notion bv tire monkeys Observing the behavior m solving a series 
of problem bo\es, he noted that on the hist pioblems the monkey, 
on being given a new box, paid no moic attention to the piojecting 
latch oi bolt than it did to other paits of the box, while in solving 
latci pioblems the monkey, on being given a new box, devoted its 

♦Accepted foi publication by K S Lashley of the Editorial Homd and 
received in die Editorial Office, March 16, 1931 

‘Tins study was supnoitid bv a /'rant to Di IC S Lashley fiom the 
Otho S A Spiaipic Memou.il Institute The wnlci is much indebted (o 
Di Lashley foi help in planning die rcscaich and in willing the niaiuisciipt 
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efforts almost entirely to the projccttng paits of the box This he 
again concludes shows ,t vague gcneial notion expiessible as the 
projecting thing has something to do with opening the box. 

Lashlev (9), in training rats to sr/e disci limitations, found that 
the animal reacted to the relationship between the stimuli. Wash¬ 
burn (15) showed the same thing foi a tabbit ttained to a biightness 
discrimination. Bingham (1), aftei ti,lining clucks to go to the 
larger of two circles presented, found that “a‘laigc-small* tiamed 
chick leacts positively to the larger of two stimuli even though this 
particular stimulus had been the ‘shock’ stimulus in tile previous 
experiment” Cobuin (2) tested the crow in a similai fashion with 
ciicies of diffeient sizes, and found that it reacted to the relationship 
between the two circles picsented, lather than to a ciicle of a definite 
size. Revesz (12) trained hens to peck grain fiom the smallei of 
two similar figures that were presented to them and found that when 
they were presented with two congruent aics of a cuclc placed close 
together and parallel the hens went to the one winch appeal s the 
smaller to human vision, thus seeming evidence that hens peiceive 
this illusion in a mannei similar to human beings Gotz (4) has 
shown that when hens are trained to eat only the larger of two 
giains, they pick the larger one, even though it is at a gicatei dis¬ 
tance than the smaller ginin, so that the smaller grain would give 
the larger retinal image. Helson (5) tinined two iats to choose a 
60-watt lamp when it was picsented togcthci with a 2-cp. lamp, and 
also tiained two othei rats to react positively to the 2-cp. lamp and 
negatively to the 60-watt lamp. Aftei icaching 93% couect re¬ 
sponses on this problem, the lats weie tested on a 60- vs a 150-watt 
lamp, and on a 2-cp. vs a 1-cp. lamp. In cveiv case the lats showed 
transposition, but only 83% coircct icsponses weie given in the fiist 
test for transposition, as against 93% in the onginal tiarmng. Kel¬ 
son, however, concludes that the diop is not connected with the 
change of stimuli, but is simply due to the noimal vaiiation found in 
learning performance, Takei (13) has repeated the work on ducks, 
using both a size discrimination and a brightness discrimination He 
finds evidence for transposition only in the size senes, but in no 
case requiring transposition docs the chick peiform with the accuracy 
it did during the training senes. 

Johnson (6) trained chicks to respond positively to a field contain¬ 
ing strife of one width and negatively to fields containing stike of 
many different widths, but all smaller than the positive field. Later 



STUDIES ON TRANSFER OF REACTION . I 


39 


he presented the original positive stimulus paired with a field con¬ 
taining still wider stnae, and found that in 20 trials the original 
positive stimulus was chosen 13 times. This perhaps constitutes evi¬ 
dence to show that the chick can be tiained to give an absolute re¬ 
sponse, although the difference is scarcely bettci than chance. Wal¬ 
den (14) also secuied evidence of reaction on an absolute basis. He 
trained two doves to react positively to a medium gray when it was 
paired sometimes with a lighter, and sometimes with a darker gray 
One dove made as high as 82% coirect responses, the other 57% 
coircct Waiden concludes that it is possible to develop a lesponse 
on an absolute basis 

Pei kins and Wheelci (11) have demonstrated that goldfish tiained 
to go to a dimly lighted as opposed to a bnghtly lighted compart¬ 
ment will, if piesented with a daik and a dimly lighted compait- 
ment, choose the daik one, and, sinulaily, if both compartments aic 
bnghtly lighted, the fish will pick the darkei of the two 

Gayton (3), testing foui lats, found transposition of brightness, 
but, since the rats’ accuracy in the transposition senes was less than 
in the training senes, Gayton concludes that the new situation “is 
legarded (by the rat) as similar, but not identical to (the training 
senes) ” 

Kolilei (8) states, “Theic is no doubt, now, that a chick, tiained 
with two grays, I and II (II being darkei than I), always to 
clioose II, will, aftei a while, when II and the new (daikei) giay 
III are given, in the majority of the trials not clioose II but the 
unknown nuance III,” and also that “the habit depending upon the 
pan as a whole is moic endunng than the habit depending upon the 
nuance as snehj since the pan as a whole is relatively less decisive 
when the animal reacts to the new pan immediately aftei some 
tuals with the old one” 

While everyone now admits the possibility of developing 1 evictions 
to relationships, diffeient views aie held legal ding the importance of 
these icactions. Wheeler and Kohler hold that the le.iction to re¬ 
lationships is one of the fundamental facts of learning Warden, 
on the conti at y, states, “Generalizations to the effect that it (ic- 
action to relationships) illustiates a fundamental law of peiception 
aie ceitainly unwan anted on picscnt evidence ” 

It lias been demonstrated bv different woikcis that animals of 
many diffeient species aic capable of reacting to one stimulus of a 
pair, not as a unit in itself, but accoiding to its relative position in 
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the pair. It has sometimes been appaient that when the new stimuli 
were introduced the animals did not peifoim as accurately as they 
had with the old stimuli. Varying explanations of these facts have 
been suggested One gioup lias held that the only basis of the 
animal’s lesponsc is the ldationship between the two stimuli Mem¬ 
bers of this group have explained the inaccuiacy of transposition by 
asciibing it to the noimal landom variation found in anv peifoim- 
ancc Gayton has suggested a diftcicnt explanation of the inac¬ 
curacy of transposition. He holds that it comes from the fact that 
the situation as a whole is "similar, but not identical” to that in the 
training scries Anothci gioup holds that absolute factors play a 
part This gtoup would probably explain the inaccuiacy of tians- 
position as due to the inteiteience of absolute with relational factois 
The purposes of the picsent investigation aic: (1) to icchcck the 
fact of tiansposition, using size disciimination in rats, and (2) to 
investigate more caiefully cases of failure and success in tiansposition 
to ascertain, if possible, tile relative impoitancc of the absolute and 
i dative characteristics of the stimulating situation in dominating the 
reactions of the animal 

Methods 

Training Technique. The tiaining technique used was that de¬ 
vised by Lashlcy (10), of forcing the rats to jump about 25 cm. to 
one of two openings, each of which was covered by a caulboaid hom¬ 
ing a visual pattern In the present experiment two senes of tiials 
weie used, a tiaining senes, and a test sciies. 

In the tiaining series the lat is to choose the "couect” or "posi¬ 
tive” pattern, and avoid the "incorrect” oi "negative” pattern. The 
card containing the "positive” stimulus is held up only by a light 
weight, so that it falls down when the lat strikes it. The lat then 
lands on a platfoim behind the card, where it is rewarded by getting 
a mouthful of food. The caid containing the "negative” stimulus is 
suppoitcd ligidly, so that when the lat jumps to it he is punished by 
bumping lus nose on the card and falling into a net (about four 
feet) The positive stimulus is sometimes to the left of the negative 
one, and sometimes to the right, to coircct foi a position habit, 

Definition of a ”tnal” Tile jals weic given ten consecutive 
trials a day at first, and latei this was increased to 20 consecutive 
tiials a day, A tiial is defined in the following mnnnci • The cauls 
were kept in the same position and the lat was pul back on the 
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jumping platform as often as he choose the negative stimulus and 
fell to the giound This was repeated with the cards in the same 
position until the rat chose the positive stimulus. This scries of 
jumps with the cards m the same position, teiminated by one "col¬ 
lect” jump, is called “one trial” by Lash ley. 

Whenevei “one tnal” was completed, the cards were eithei le- 
placed in the same positions, 01 inteichanged (according to a “chance” 
schedule picpared befoiehand) and the rat was then given anothei 
trial. Each day this was continued until the lat had made 20 (10 
in the early pait of the tiaining) consecutive tnals. 

Definition of ”enteuon " This tiaining was continued until 
the rat lud reached a ccitain “criteuon” of learning. The criterion 
adopted was 20 consecutive errorless tnals on one dav, and the hist 
10 of the next day’s 20 tnals also cnotless; that is, at least 30 con¬ 
secutive enoiless trials Whenevei this ciiterion was reached, the 
lat was given a “test” of 30 cntical trials 

In the "test" senes, oi cntical tnals, both caids weic held up 
only by light weights, so that eithei card would fall down when tile 
rat stiuck it, allowing him to land on the platfoim behind the card 
and get a mouthful of food In the test senes, the definition of a 
tnal could not be the same as in the tiaining senes, because the rat 
could not be “punished” with the set-up of the test scries In tins 
case, each jump (to no matter which and) constitutes a trial. The 
rat was given 30 of these cntical trials, the first 10 being given im¬ 
mediately afler the “ciiterion” had been leached, and the next 20 
were given on the following day 

After this the lat was again placed on the tiaining scries until it 
again satisfied the ciiterion and then was given another test of 30 
critical trials, and so on, until all the different lest seues used in the 
experiment had been given. 

The tiaining stimuli were two cards, each containing a solid 
white circle on a black background One of the circles was 6 cm 
in diamctei, and the othei was 9 cm m diametei Twelve lats weie 
used in this study Six of them were trained “positively” to the 
9-cm cucle, and “negatively” to the 6-cm circle The other six 
wcie trained “positively” to the 6-cm cucle, and “negatively” to 
the 9-cm circle. 1 

The test stimuli wcie also cauls, each containing a solid white 
cucle on a black backgiound Codes of vanous sizes weie used 
Tile precise details will be given in the discussion of lesults 
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Possible Sources of Error in Interpretation 

Adequacy of Criterion The rat was lcquued to make 30 con¬ 
secutive errorless trials in the training senes, immediately before 
starting on the 30 trials of the test seiics. Then it was assumed that 
the enors made in the test series weie piimanly due to the type of 
stimuli used in the test scries, and not to some irrelevant fnctoi such 
as fatigue on the part of the rat, m imperfect learning in the train¬ 
ing series, etc. The assumption involved hcie is that, after the lai 
has reached such a critcnon, the next 30 trials will be practically 
erroiless if no change is made in the situation. 

It seemed advisable to test this assumption and also the assumption 
that giving no punishment in the test seiics would not alter the ic- 
sponse. This was done by giving 8 of the 12 lats a test senes using 
the very cards that had been used in the ti{lining seiics, to see if they 
made what could he regarded for all piactical purposes as a zeio 
crioi scoie. The numbei of errors in 30 tiials foi each of the 8 
rats was zeio for five iats, and one each foi tinee lats, oi an avciage 
of about 0 3 errors in 30 tiials This shows that after teaching the 
criterion demanded in this expctiment the next 30 tiials give an 
approximately zero error scoic. 

Possibility of Reaction to Secondary Visual Cues on Cards, After 
the animals had been given scvcial tiansposition tests it was noted 
that the caids used in the training senes had slight sciatchcs, smudges, 
frayed edges, etc,, and it was possible that the lat was reacting to 
these secondaiy cues, and not to the size of the cucles, which the 
experimenter lcgaided as the piimary charactciistic of the cards. 
Two different methods wcie used to check on this possibility Fust, 
fresh cards, one containing a 9- and the other a 6-cm. circle weic 
substituted in one of the test series This icmavcs the secondary 
visual cues and leaves only the size of the two chclcs, which the ex¬ 
perimenter legaids as the primaiy chaiacteiistic of the cauls The 
resulting number of errors in 30 trials foi each of 12 rats was 0 
errois each for 8 iats, 1 erroi each foi 3 rats, and 3 cnois for 1 lat, 
or an aveage of 0.5 enors in 30 trials This means that theie is no 
evidence of any distuibance pioduced by removal of the secondaiy 
visual cues. Secondly, the difference in size of cucles (pnmaiv 
characteristic) was eliminated, but the animal was given the second¬ 
ary cues alone to react to. The 9-cm. card of the training scries was 
removed and m its place a ficsh caid with a 6-cm ciiclc was paiied 
with the old 6-cm. circle. In anothci test scries, the 6-cm. c.ird of 
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the tiaming senes was removed and in its place a fiesh caid with a 
9-cm. cncle was, paiied with the old card containing the 9-cm. cucle 
This meant that the lat could use only the secondary cues to difter- 
entiate the two cards. When scored on the basis of ability to leact 
correctly to the secondary visual cues the aveiage cnoi was 14.25 in 
30 tiials This is a chance error score. 2 

These tests indicate that secondly visual cues mav be neglected, 
for theie is no evidence of disturbance when these cues are lemoved, 
and theie is practically no evidence of reaction to the secondary cues 
alone, when the pi unary cues are lemoved 

Tests for Transposition 

Six lats (half of the group used) weie trained positively to the 
9-cm. ciicle and negatively to the 6-cm. cncle, while the other six 
rats were given the reverse training The results on transposition 
aie given first for both of these groups combined, and then for the 
two gioups separately to test the effect of the dnection of tininmg 
upon transposition in either direction fiom the standard size of 
Stimuli 

Efficacy of Relational Factots When Opposed by Absolute Fac¬ 
tors When the tats had reached the critenon with the 6 vs 9 
(hscnmination leqimed in the training senes they weie tested foi 
transposition. One-half were tested on 13 vs 9 (using the card with 
the 9-cm cncle that had been used in the training senes), and one- 
half on 6 vs 4, (using the card with the 6-cm cncle that had been 
used in the tiaming series) Then both gioups were ictiamcd to 
the entenon with 6 vs 9, and each half of the gioup tested with the 
series the other half had just completed. 

With regai d to the test on 13 vs 9, we have the following pos¬ 
sibilities: If the rat has been tiamed to react positively to the 9-cm 
circle during the tiaming senes, when confronted with 13 vs 9, 
(< 7 ) he may leact positively to ihe 13, in which case he has probably 
formed the habit of reacting positively to the ielation “latger of the 
two stimuli piesented ’* If failure to react lelntionally is scoied as 
ail “eiior” in these critical trials, then the adoption of a relational 

2 One of the iats which had been tiamed positively to the 6-cm cncle, 
when tested on 6 vs 6, jumped to the light icRnuliess of the position of the 
cards in the first 10 tnnls, and then appmcntly picked up some old absolute 
cue on the 6-cm circle it had been tiamed to react positively to, for it 
icactcd conectly to these sccondaiy cues in all but 3 of the last 20 tnnls 
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mode of iespouse by the rat wilt give an enoi score which approxi¬ 
mates zcio rather closely Or ( b) he may icact in a random fashion, 
or adopt a position halnt. If failuie to leact lelation.illy is scoied 
as an “error,” then the landom jumping, 01 the position habit, will 
give a score of about half cirois (in 30 tiials, approximately 15 
eriois would be an indication of this type of habit). Oi, again, (c) 
he may react positively to the 9, in which case he lias foimcd a habit 
dependent upon the absolute factois associated with the 9-cin. aide. 
On the above definition of “eiror” this type of habit will be mani¬ 
fested by a score which appioximates all cnors (in 30 trials, ap¬ 
proximately 30 cnois would be indicative of a icsponse based on 
absolute tactors). If, during the tiaimng senes, the rat has been 
trained to react negatively to the 9-cm. circle, then we have the same 
three alternatives, which will be indicated by the same type of crior 
score. 

In 30 cntical tiials with 9- and 13-cm. cncles, 12 animals (the 
entire group) gave the following error scoies. 

Aver .u>e 

First test 7, 0, 2, 4, 15, 10, 1, 6, 3, 0, 2, 9 5 0 

Second test 8, o, 2, 14, 14, 0, 5, 13, 13, 4, 6, 0 6 5 

This gives clear evidence foi transposition in two or tlnce ani¬ 
mals, somewhat ambiguous scoies in seven oi eight animals, and 
neaily chance scores in two animals. In no animal was there bcltei 
than a chance score in leaction on an absolute basis. In tins case it 
seems clear that the animals tend to icact on a relational basis, al¬ 
though less accuiatclv than to the stimuli used duung training, and 
that when the reaction docs not show evidence of a relational basis 
the animal jumps at random. In no case is thcic the slightest indi¬ 
cation of reaction to the absolute size of the stimulus 

The tests for transposition downward with the 6- vs 4-cin. circles 
gave the following error scores with 12 animals’ 

Average 

First test 14, 3, 15, 15, 6, 16, 14, 8, 15, 2, 15, 11 11 

Second test 14, 1, 15, 9, 14, 15, 8, 14, 6, 14, U, 7 11 

Here, again, we have clear evidence foi transposition on only one 
or two animals, ambiguous icactions in five oi six animals, and ap¬ 
proximately chance scores in about five animals, and, again, none 
gave anything appioximatmg evidence foi leaction to the absolute 
size of the stimulus The lcsults differ fiom those of the 13 9 

test primarily in that there is hcie much moie evidence foi a break¬ 
down of the effects of training. 
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TABLE 1 

Numdbr of Errors Made in 30 Trials dy Each or 12 Rats on Tests on 
Transposition to 6 vs 4 


Fust test Second test" 

Trained positively to Tiallied positively to 

9-cm cncle 6-cm circle 9-cm circle 6-cm cucle 


14 

15 

14 

9 

3 

6 

1 

14 

15 

16 

15 

15 

14 

2 

8 

14 

8 

15 

14 

14 

IS 

11 

6 

7 


The results just given foi the cutical tiials on 13 vs 9 and 6 vs. 4 
may be rcgiouped accoiding to the tiainmg the animal received 
(whethei positive to the 9-cm. circle, or positive to the 6-cm cucle). 
This legiouping gives the lcsuits shown in Tables 1 and 2. 

In large pait, two sets of euoi tccoids in Tabic 1 are identical, 
so thcie is evidence of no clear-cut chffciencc dependent on direction 
of tunning. 

Again, except foi a couple of cases, the two seiies in Table 2 seem 
to resemble each othei. Thcie is evidence of no cleai-cut difference 
dependent on direction of tiaming. 

Companng the results of the iirst and second tests, we see that 
the lesults aie quite similai. This shows that these tests aic reliable, 
and that dnection of previous training is a negligible factoi. With 
the situation arranged so that the animals might icact either upon 
an absolute or upon a lelational basis, evidence was obtained only 
foi a relational basis In no case was the leaction based upon the 


TABLE 2 

Number oi Errors Made in 30 Trials by Eaoh or 12 Rats on Tests on 
Transposition to 13 vs 9 


First test Second test 

Trained positively to Ti ained positively to 

9-cm cncle 6-cm circle 9-cm circle 6-cm circle 


7 

0 

2 

1 

6 

3 


4 

15 

10 

0 

2 

9 


S 

0 

2 

5 

13 

13 


14 

14 

0 

4 

6 

0 
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absolute size of the stimulus sufficiently to produce an inversion of 
the relational response However, the accutacy of 1 caution was re¬ 
duced in the majority of animals To test whether this inaccpiacy 
of lesponse resulted from conflict between absolute and lelationftl 
factors, fuithcr tests were made fiom which absolute cues wcie 
eliminated. 

Efficacy of Relative Factors When Acting Alone . To test this 
critical trials were given with 7 1/2 4 vs 5 and 18 w.'12. In this 
senes both cards were new to the animal, and neithci was the same 
size as the old cards, so no absolute cues (in the usual sense of the 
tcun) remained. 

In 30 critical trials on 7 1/2 vs 5, 12 animals gave the following 
enor scoies* 1, 3, 0, 0, 2, 0, 2, 1, 0, 0, 1, 0. Heic we have no evi¬ 
dence of a breakdown, no evidence of reaction to absolute cues. All 
the animals showed cleai evidence of leacting on the basis of rela¬ 
tional cues. Compaung these icsults with those of tile cntical tnals 
on 9 vs 6, we find that there is a possible indication of slightly 
greater disturbance than was pioduced by the 9 vs. 6 contiol test, in 
which the circles weie the same size as those used during tiainmg 

Again, counting failure to transpose as an error, 30 ciitical trials 
with 18- vs 12-cm. aides gave the following cuor scorn for each 

of 12 animals’ 18, 0, 30, 15, 15, 1, 27, 23, 16, 0, 4, 14, with an 
aveiagc of 13.5 Here we have thicc cases of clcai-cut reaction to 
relationship, foui or five cases of clear-cut bicakdown of habit, one 
or two cases of a cleai-cut adoption of what seems at fust sight to 
be the opposite of a relational habit. 4 


®Thc 7 1/2-cm card was chosen because it resembled the 6-cm circle of 
the training series no more than it resembled the 9-cm, circle of the tiain- 
mg senes Hence, if the rat weic reacting on the basis of absolute size of 
the circles, it would be as likely to confuse the 7 l/2-cm, circle with the 9- 
as with the 6-cm, circle of the tramtng series 
4 Tlus cannot he regaidcd as a reaction to the absolute stimulus in the 
usual sense of the word, but an explanation of the phenomenon may be 
offered All those cases that showed an approximation to 30 errors ill 
thirty trials were rats that had been trained positively to the 9-cm circle, 

and negatively to the 6-cm circle Furtheunore, the holes (blocked by the 

cardboard) through which the rat jumped were (" square, so that all the 
test stimuli from the 4-cm cncle to the 13-cm circle appeared, when in 

place, as a circle inside of a square outline. The 18-cm. cllcle, howevei, 

was so large, that it had to be put on the outside of the opening, and gave 
a quite different pattern, not a circle inside a squnic, but a circle overlap¬ 
ping the square opening Then, in order to jump to the snmc general pat¬ 
tern of circle inside square, the rat would have to choose the 12-cm. circle 
as opposed to the 18-cm. circle When the rats trained positively to the 
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There is, however, in this test not tile same type of ambiguous 
lesponse that was found in the other tests That is, cases of 6, 8, 
10, or 12 eirovs, which do not give cleai evidence foi either transpo¬ 
sition or a bieakdown, do not occur. 

If we make the assumption that it takes the rat 15 of the 30 tnals 
to get “oriented” oi to “learn” to adjust to the new situation, and 
hence inspect the Jesuits fiom the last 15 tiials, we find that (1) 
five lats jumped left in eveiy one of the last fifteen tnals, (2) four 
rats leaded to relationship in eyeiy one of the last fifteen trials, and 
(3) thiee of the lats, in eveiy one of the last 15 tuals, teactcd op¬ 
posite to what would be expected if the icaction weie on the basis 
of 'lelationslnp Th.it is, in these last 15 tnals, thcic was not any 
evidence of ambiguity in the rats’ lesponses even to the extent of a 
single case of diveigcncc from the mode of leaction assumed Dur¬ 
ing the last 15 tnals all the lats exhibited a definite reaction, and 
about the same numbei had chosen, each of the thiee possible types 
of lesponse. 

These lesults demonstrate that, with absolute cues ruled out, a 
clcai-cut icaction to relationship is given by a majonty of the ani¬ 
mals only when tlieie is a lathei slight deviation fiom the tiaining 
situation Given a gieatei deviation fiom the training situation, the 
animals show more marked evidence of having individual diffeiences 
in the type of habit which they adopt. 

Discussion 

The only test in which all the animals showed dear evidence of 
reacting on a relational basis was that in winch 7 1/2- vs 5-cm 
cuclcs weie used In the othei tests only a few animals (10 % to 
4Q%, varying with the test used) reacted dearly on a relational 
basis In the majority of amntals there is neither icaction solely on 
an absolute basis oi solely on a relative basis, but either a reaction 
paidaily on a lelative basis, or a complete breaking down. 

If the rat’s icactions aie made solely upon the basis of the rela- 

6-cm circle made this choice it could not be distinguished from lending 
rclationnlly, and none of the ints tinined positively to the 6-cin. circle 
showed any evidence of vespoiulmg positively to the 18-cm. cucle. Of the 
six ints trained positively to the 9-cm cucle, one icacted clcaily positively 
to the 18-cin circle, font showed Innly clear response to the 12-un circle, 
and one adopted a position habit The icaction to the 12-cm ciicle may he 
inteipietcd a9 the icaction to the pattern of relationship “circle inside 
squaie” mstend of to the icintionship “larger than” 
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tionsliip between the two stimuli, why is there a disturbance with 
change in the size of the stimuli? Vanous possibilities have been 
suggested Hclson suggests that the decreased pcrfoimance found 
on testing with new stimuli can be explained on the basis of noimal 
random validation in the peiformancc of die animal. Sucli an expla¬ 
nation is mled out in this expenment by the tests made with 9- vs 
6-cni ciicles Tins showed that, when the test stimuli wcie the same 
,is those of the tiaining pciiod, the vau.ition did not occm, so the 
variation was not landom Kohlei suggests that the animal learns 
two things, (1) to icact to a particular stimulus, and (2) to leact 
to a lelationship between stimuli, and that the hist of these fades 
away quiclcei than the second. But this hypothesis does not explain 
why there was a disturbance of the leaction to i elation ship in the 
eases wheic the lclational factots wcie not opposed by absolute ones 

Anotlici variant of the hypothesis suggested by Kohlei would be 
that the animal’s icaction has been aided by the picscncc of sccondaiy 
cues. But, although there is evidence that secondary cues play a 
part m detcimining the icaction, they aie not sufficient to account 
for the breaking down of the relational habit. When ficsh caids aie 
used (thus removing sccondaiy cues), the reaction is undisturbed if 
these caids are the same size as the tiaining stimuli, hut vciy maik- 
edly distui bed if the new caids aie differ cut in size fiom those of 
the training period. 

TJicic is also the possibility that there may be some absolute basis 
for leaction, primalily to one aspect of the tiaining situation. That 
is, some animals may be pumarily learning to avoid the negative 
stimulus, otheis may be learning piimauly to seek the positive stim¬ 
ulus But, again, the data show that transposition tests which ic- 
qune the animal to make a positive lesponsc to a fonncrlv negative 
stimulus give results not particularly diffcient fiom tests which ic- 
qune the animal to make a negative response to a formeily positive 
stimulus. While it is true that tiansposition to srmllei sizes did not 
occur as readily as transposition to largci sizes, still some cases 
showed it clearly cithei way. 6 Thus, transposition is not completely 
blocked m any dnection. 

Another possibility is that the similarity of the absolute situation 

l 'Dr K S. Lashlcy tells me that he has been unable to train ints to jump 
to a single stimulus object of less than 4-sq -cm. men The reason for this 
is not clear, but the fact probably accounts for the grenter innccmacy which 
we have found in transposition downward 
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as a whole is a factor. This hypothesis is substantiated by the fact 
that the test on 7 1/2 w 5 showed the fewest eirors, and is likewise 
the most similar, as a whole, to the training stimuli of 9 vs 6 Also, 
the test on 18 vs 12 showed the gieatest numhei of ettois, and it is 
likewise the most clissimil.u, as a whole, fiom the tiaming situation 
The two tests on 6 vs 4, and 9 vs. 13 fall m between these two 
extiemes, botli as to similauty to the ti,uning senes and as to tile 
numbci of enors made 

The indication, then, is that tiansfei of reaction, when it occuis, 
is on a leldtivc basis, but that the transfei is confined to a limited 
lange aiound the absolute size of the figuies used in the naming 
senes Beyond these limits, the tiansfer fust becomes maccuiate and 
then bieaks down 

Summary 

An expeiiment was designed to test the dominance of relative and 
absolute cues in the animal’s reaction Reaction on the basis of 
iclational as opposed to absolute cues was demonstrated foi the lat 
in size disenmmation 

Impeifcction of this tiansfer on the basis of i elation was noted in 
this as in other expcnmcnts. Tests were made to sec what caused 
this impel fcction of reaction Tluec hypotheses weie tested 

1. Normal random variation m performance was found to be an 
inadequate explanation 

2 Opposition of the iclational cue by Lhc absolute cues received 
fiom tile stimuli picscntcd dining the training penod is an inade¬ 
quate explanation 

3. Resemblance of the situation as a whole m the test penod to 
the situation as a whole in the tiaming pciiod adequately explained 
the impei fcction of transfet of reaction on the basis of iclational 
cues. 
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ETUDES SUE LE TRANSFERT DE LA REACTION I LES FACTEURS 
RELATIFS ET LES FACTEURS ABSOLUS DANS LA DIS¬ 
CRIMINATION DE LA GRANDEUR CHEZ LE RAT BLANC 
(Resume) 

On a fait ime expencnce pom tester la dominance des suggestions lelatives 
et absolues dans la inaction de I'ammal La reaction sur la base des sugges¬ 
tions relatives opposes aux suggestions absolues a die montiee pour le tat 
dans la discrimination dc la grandem 

On a note 1’imperfection dc ce transfert sui la base de la relation dans 
cette expeilence nmsi que dans d’anties experiences, On a fait des tests 
pour trouver la cause de cctte imperfection de la reaction. On a test6 trois 
hypotheses 

1 Une variation normalc au hasard dans le rendement ne s’est pas 
rnontree one explication sufRsante 

2 L'opposltion de la suggestion relative par les suggestions absolues 
legues des stimuli piesentes pendant la pdikule de 1’entraincment ne suffit 
pas pour I’expliquei 

3 La resscmblance de la situation entiere dans la periods dc test i la 
situation entire dans la peuode de 1’entraincmcnt 9iifRt pour 1 exphquei 
1’impcrfection du transfeit dc la leaction sur la base des suggestions relatives 

Guluksen 


UNTERSUCIIUNGEN AN DER OBERTRAGUNG DER REAKTION. 

I, RELATIVE VERSUS ABSOLUTE EINWIRKUNGEN AUF 
DIE GROSSENUNTERSCIIEIDUNG (DISCRIMINATION 
OF SIZE) BEI WEISSEN RATTEN 
(Referat) 

Der Venfasser entvvaif cm Experiment zur Untcrsiichung der Hcivorra- 
gung von relativen und absoluten Weisungen (cues) bei der Rcaktum des 
Tiercs Es zeigte sich, dass die Ratte bet der Grossenuntcrscheidung auf 
dei Basis relntivei anstntt absolutei Weisungen icagteite Es 'wurilc aber 
bemerkt, dass diese Ueberti agung auf Basis der Beziehung (basis of lcla- 
tion) in dieser Untersuchling wie in andcren Untersuchungen meht voll- 
kommen war, Es win den Vcisuche gemacht zur Uestimmung der Uisache 
dieser Unvollkommenheit dei Reaction Es wurden drei Hypotkesen 
gepruft 

1 Ein Erklnrungsveisuch durch normale zufallige Variation der Tatig- 
kelt erwies sich a Is ungenugend. 

2 Die Idee, dass dei auf Beziehungen basicite Weisung durch absolute 
Weisnngen, die von den wahiend dei Periode der Einubung dnigebotenen 
Reizen empfangen wuulen, entgcgengcwnU wml, ist ebenfnlh erne un- 
genugende Eiklniung 

3. Die Aenlichkeit dei Gcsamtlage wahiend der Vcrsiichspenodc nut dei 
Gesaintlagc wahiend der Einiibungspenocle erklart geniigcnd die Unvoll- 
kommenheit tier Uebertragung dei Reaktion auf ISnsis tier auf Be/ielmngen 
ruhenden Weisnngen 


Guii-Liksen 
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The pioblcm of the natuie and mechanism of voluntarj' attention 
and the gcneial questions of the voluntary bchavioi of man belong 
to one of the least accessible fields of the science of psychology. 

The difficulties associated with the problem of voluntary acts 
ansc, undoubtedly, from the fact that the main pi maples upon which 
the scientific study of higher forms of behavioi me built have not 
been sufficiently worked out. 

The first important step towards the constiuction of a scientific 
theory of voluntary attention is made when we refuse to regard the 
higher fauns of attention as immobile, completed phenomena, subject 
to direct icseaich, and, instead of that, piocecd to their genetic study. 

The idea of development alone, taken as a methodological principle, 
cannot, of couisc, deteiminc the direction to be taken by the rcseaich 
woik The conception of development may be inteipreted variously 
We may legaid development eithct as the lcsult of the unfolding of 
forces inherent in the natuie of the given cieatme, 01 as the lcsult 
of a concrete piocess of mtciaction of the oigamsm and the environ¬ 
ment. According to the point of view we choose, diffidences will be 
found in the comprehension of the phenomena studied, and, conse¬ 
quently, in the mam method of research. Even in the lattci case, 
however, when the development of the highci psychological functions 
is regarded as a result of intei action, theie still remains a funda¬ 
mental question—the question of the cential factor deteimining this 
interaction. 

If, on the one hand, we can take the genetic point of view as a 
sufficiently established one in contemporary psychology, on the othei 

*Acceptcd for publication by A. R Luria of the Editorial Bonn! 
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hand, the question of the principal factoi lying at the basis of man’s 
psychological development has been also decided in the main 

In paiticulat, and in connection with the development of voluntaiy 
behavioi, the role of tins factoi, that is, the specific pait played by 
the social environment of man, has moie than once been indicated 
in psychology, and thetc exists a numbei of fully woikcd-out theones 
on this subject Blondel’s theoiy of will and J Ribot’s theory of 
voluntary attention aic especially mteiesting in this connection 
Until lately, howevei, these theones had no place in the gieat psy¬ 
chological systems, and did not constitute an organic pait of any one 
integial stiucture, which, creating this whole, would at the same 
time acqime significance as a pait of the whole. In tins icspcct the 
fate of Ribot’s theoiy of attention is tvpical In present-day psy¬ 
chology this theoiy is persistently shown fiom one side only, that 
is, as a “motoi” theoiy, while the other, and from orn point of view, 
much moie impoitnnt side—bunging out the socio-gcnetic conception 
of voluntary attention—remains in the background. Obviously, it 
docs not find a sufficiently wide iespouse in picscnt-day psychological 
thought. 

The social natuie of voluntaiy attention is constantly being em¬ 
phasized, but this docs not mean that attention is actually being 
examined fiom tins point of view “Both voluntaiy and involuntary 
attention aie the lcsult of the dominant pioccss, of choice between 
disturbing factois,” says one of the most recent wuteis on this sub¬ 
ject. If tins choice is conditioned chiefly by penpheial causes (in¬ 
tensity of nutation) 01 internal oiganic causes, we speak of tn- 
vohintmy alteniwv If this choice is conditioned chieflv by teut/al 
causes, which arc expressed, so to speak, in the routine work of asso¬ 
ciative neive mutes, we speak of vofuntaiv attention 

It is clcai, then, that voluntaiy attention aiosc as the lesult of the 
development of social lclations, and is the pioduct of social connec¬ 
tions and envi 1 onment (4) 1 

Are the actual picmiscs foi the study of the mechanism of this 
impoitant psychological function contained in this and similat assci- 
tions' 1 To mcicly indicate the importance of social envitonmcnt 
is not sufficient "The loutinc woik of associative mutes” is by no 
means the lcsult of the specific influence of this eiivnonment The 
work of the ccntial agent, the most complicated associative con¬ 
nections we discovci in the highci animals, whcie voluntaiy attention 


l Thc italics arc Dobrinin’s 
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does not exist and behavioi is not influenced by social environment 
Here, the point 1 s not the fotmal i (cognition of the important \61e of 
social factors, but, first of all, of discovering the intciielation of 
phenomena and of laying bare that concietc median ism, on the basis 
of, and due to which, is foimcd die highest of activities legul.iting 
behavior 

On the otliei hand, time is no doubt that until the main prin¬ 
ciples of development have been foimulated, and the specific means 
of functioning, of these higher foims of behavior (which are subject, 
genetically, to social conditions) a\e discovered, the collision be¬ 
tween the simplified mechanical-materialistic and idealistic points of 
view will also jemain insuperable This collision creates eontiu- 
dictions which dcstioy the piescnt-day psychological system 2 To 
remove the cause of these contiadictions, wc must lay baic the mech¬ 
anisms of those qualitative, peculiarly human foims of behavior, 
which arc created by social environment, unknown to the biological 
world; or, in other words, wc must create a general tlicoiy of the 
social and historical development of beluvioi. Such a thcoiv of 
social genesis ("the tlieoiy of cultuial development”) was first for¬ 
mulated and biought foiwaid by L. S Vygotsky. 8 I-Iis theoiy forms 
the basis of the present experimental-psychological sketch The task 
we have set ouiselves is twofold, on the one hand, it aims at pio- 
vidiftg, on the basis of the methods worked out by us, new expeii- 
mcntal material foi some general lines of this theory, and, on the 
other hand, to map out the route of its fuithcr development in the 
field of the study of voluntary behavior. 

The problem of the voluntaiy regulation of bchaviot, the problem 
of voluntary acts, is often carefully avoided in materialistic psychol¬ 
ogy It is just in this problem that difTcicnt philosophic systems 
collide, and it should be solved by materialistic science. For this 
reason, therefore, admitting its complexity, we apply ourselves to its 
solution to the utmost of oui ability. In this lies the justification 
for this article, which claims least of all to be a finished and ex¬ 
haustive study of the question, and assumes significance only in con¬ 
nection with the theory forming its basis 

I 

The simplest, primary acts have been fairly well studied in psy- 

2 A detailed explanation of this is given by ns in another place in n study 
of the problem of nienioiy (fi). 

a See bibliography at the end of this article 
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chology. In this lespcct psychology is gieatly indebted to physi- 
ology Thanks to the psychological researches conducted by Pavlov 
and Ukhtomsky on the woik of the higher neive centeis, it has been 
possible to establish the mam neivous mechanism lying at the founda¬ 
tion of the processes of the elementary legulation of behavior. This 
simplest kind of activity which oigamzcs and regulates behavior and 
to which, in psychology, coi responds the conception of involuntary, 
primary attention, expresses itself with the help of the innate psy¬ 
chological mechanism and is wholly conditioned by external stimuli 
and their direct beating on the paiticulai state of the oiganisin 

The problem of voluntary attention piesents a much gieatet diffi¬ 
culty to die lcseaich wotker. In this higher foim of legulation of 
behaviot, the immediate degiee of intensity, "newness” or affecto- 
geneity of the active stimuli, ate already not decisive factois. At 
the basis of this lie new and much more complicated mechanisms, 
which create a ccitain independence of behavior fiom its direct ele¬ 
mental y stimulus The term "voluntary attention” seems to us to 
express cot reedy the peculiar natuie of this lughei form of regulating 
and organizing activity, indicating its two specific signs: first, its 
outward independence of dnect factors, and, secondly, the ptescnce 
of effort, which finds both its subjective and objective expression. 

All regulation of bchavioi requites two oiders of change, change 
of duection of bchavioi and change in the distribution of force The 
question of duection and behavior is that of the domination of one 
ot another competing stimulus In the simplest cases it is decided 
by the icspective stiength of stimuli acting directly in their stiuggle 
for the common field of action What is meant when we speak of 
regulation of the distribution of eneigv is usually associated with the 
simplest factor of the continuation of bchavioi Accoiding to Sher¬ 
rington, in spinal dogs the unconditional "scratch reflex,” after pro¬ 
longed action of the stimulus, exhausts its resources of energy and 
ceases. Only aftei a certain interval the necessary stock of encigy 
is lestored and the reflex appeals again. In dogs which have not 
been deprived of the brain the activity of the reflex decieases at a 
much slowei late, since an additional stock of encigy is mobilized 
in the highci centers This is, then, the simplest case of the legisla¬ 
tion of the encigy side of the piocess. 

Both these fonns of regulation aie deteimined in the above ex¬ 
amples, by peculiar situations’ tire duection of behavior lends itself 
ducctly to external situations, the necessary redistribution of energy 
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is conditioned cithei by the lepetition of the action of the main 
stimulus or bv the action of some stimulus co-existcnt with the main 
stimulus, what Ukhtomsky calls the “sub-dominant stimulus ” 

An entirely diftcicnt condition obtains in moic complex bcluvioi 
The behavioi of a child, let us say, is fixed on a book which lie is 
reading The child’s attention is distracted fiom reading by othei 
stimuli: we stimulate the child to continue lus leading, and he turns 
again to the book Now let us study the following situation, the 
child is leading in conditions excluding the inteifcience of outside 
stimuli. Aftci a while, leading ceases, the / 11 st flush of cncigy for 
leading is exhausted. If the child is stimulated by pionuscs of a 
lew.ud, it will be possible to continue the piocess. 

How does the regulation of behavior in the simple and rather 
artificial examples with the child diflci fiom the lcgulation of 
which examples were given above? What, in both cases, detcimines 
the continuation of the reading? A special factoi in tins case is the 
stimulus winch we cieatc in addition We piomisc the child a le- 
waid—that is not the repetition of the fust main stimulus, the book, 
nor is it the tinect increasing of this stimulus—the hook does not 
met ease m size noi become bughtei, newci, 01 moic interesting—we 
create a second new stimulus which deteimines the vicloiy of the 
fotmci. The lclation of this second stimulus to the main ccntci of 
agitation is qualitatively not unimpoitant, it is not a simple suh- 
dominant agitation, mechanically inucasing the “dominant." Al¬ 
though it strengthens the primary direction of behavioi, out second 
stimulus docs not stand side by side with the fiist, it docs not stand 
in relation to the gencial behavioi of the child as simply coexistent, 
but as a means to an end The legulation of behavioi is lealued in 
these examples by means of the second stimuli such lcgulation wc 
might call “instrumented lcgulation," as opposed to direct lcgula¬ 
tion, of which examples were given above 
Is there, in the latter examples of a child’s behavioi, a cat>e il¬ 
lustrating what we call voluntary legulation of behavior and of 
voluntary attention? Yes—and no Insofai as both seiics of stimuli 
aie equally independent of the child, no; but, on the othei hand, this 
regulation is “voluntary," from the point of view of tile pet son in¬ 
fluencing the child, the pcison who is controlling the stimulus which 
controls the behavioi of the child. The piocess as a whole is licic 
divided between two people, whose ^behavioi is subjected to one gen¬ 
eral aim one person reacts duectly, and the othei icacts in a cliicc- 
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tion of cieating a senes of stimuli intended to icact on the fiist. 
Let us now take both these foirns of behavior united m one peison. 
the child leacts to the present situation, not directly, in his main line 
of behavioi, but in the Junction of attracting an additional senes 
of stimuli organizing Ins own behavioi Tim would be a case of 
voluntaiy regulation of behavioi The Chinese postman delivciing 
an uigent telegram acts in just the same way, he oigamzes his own 
behavioi, creating for himself additional stimuli. He hangs a num¬ 
ber of objects—a piece of coal, a pen, and some pcppei on the end of 
a shoit lod. This he keeps before his eyes on the road This will 
icmind him that he must fly like a bird, run as if he was stepping 
ovei hot coals oi had burnt himself with peppei 

As he goes on his way, something unusual going on in the sticct, 
or tempting goods displayed in the shops, 01 the piospect of a nice 
lest in the shade of the ticcs might distiact him from his business, 
and might dcstioy and disorganize his behavioi The artificial 
“stimuli" 01 “signs" created by him seivc to direct his attention anew 
to lus leal tusk 4 

Tire examples given suggest an outline of the structuic of the 
higliei f 01 ins of regulation of behavioi, voluntaiy regulation appears 
to us as lnstiumcntcd regulation, “instiumental," lealized by attiact- 
mg means as a second senes of stimuli The controlling of behavioi 
becomes possible only by the mastering of stimuli: this condition is 
justified in lelation to our own behavioi (Vygotsky). To lendei 
one’s own behavior voluntaiy means to master it, subject, of corn sc, 
to its own natural laws The sensation of effort, which sometimes 
accompanies om voluntaiy acts, and paiticularly all efforts of volun¬ 
tary attention, creating the illusion of voluntary action, in the specific 
meaning of the woid (that is, in tire sense nf fieedom of action, 
caused out hv means of a special psychic force) is explained through 
this peculiar, double stiuctuie of voluntaiy acts, which ucates the 
mobilization of cneigy 

Thus the sensation of cftoit appeals to be no othei than a sensa- 

4 It is possible that these special stimuli-signs, still in use in some Chinese 
provinces have silicndy lost their meaning, there is no doubt, bovsevei, 
that originally then use was dictated by necessity Dcsciihing the Indian 
tribe of Dajibis, Richardson says' "We became convinced, aftei cxpenmeiUa, 
that in spite of high icwnids offered ior the piompt delivciy of a letter, it 
was impossible to mist them to do it The slightest difficulty, the piospect 
of a cniousc oi of a tasty roast dinnei, oi the sudden appeal ance of a dcsiic 
to visit a fi lend, was sufficient to make them postpone the dcliVLiy of a 
letter foi an indefinite time” [quoted fiotn Lubbock (8, p 45+)] 
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tion which naturally accompanies “the awakening and unfolding of 
the secondary tendency, which arises in connection with the fust and 
increases its eneigy" (Janet). 

The conception unfolded by us of voluntary regulation of behavior, 
is that working hypothesis which lies at the basis of the picscnt 
inquiiy, and which determines its icntial task to trace the route of 
development of the outwaid fonns of hchuvioi in childicn 

II 

The history of voluntaiy attention begins when the hist element¬ 
ary social stimuli make then appcaiance in bchavioi. Already the 
tribal hunLs which were the cailicst instances of collectivism in man 
entailed the necessity of controlling the attention of the hunting 
group: this was an indispensable condition foi organized hunting. 
The function of the leader hcic was to submit the behavior of the 
collective to a common end, which meant that fiist of all the aim 
had to be indicated, that is, attention had to be diawn to it. That 
is exactly what we do in oui fiist attempts to influence the child: 
we begin with indication, that is, with attracting his attention. Here 
there is as yet no new and lughci stiuctULC of the act ot attention* 
the reaction of the child icmains natuial, directly conditioned by the 
external stimuli acting upon it, this kind of icaction, as is well- 
known, can be found also in the higher animals . 0 

Tlic process of atti acting attention, however, the act of indicating, 
already beais its own peculiar chaiactcristics, this act is social in 
its essentials. In some animals wc meet with activities icmmisccnt 
of indicating but then nature pioves to be quite diffcicnt. Bilds 
collecting in flocks select sentries, then duty seems to he to warn the 
rest when danger is ncai. If we examine the bchavioi of the sentry- 
birds, we become convinced that these possess no special acts of bc¬ 
havioi foi this purpose. When a bird is staitlcd it sluieks and starts 
up with a great flapping of wings, that is, it acts in the same way as 
the rest of the biids act at its signal. That is why wc never sec, 
among animals, sentries placed outside the field whcic the flock may 
observe it. Such a disposition of sentries, which would best secure 
the safety of the flock (or herd), is not possible among animals, since 
it picsupposes the existence in the sentiy-biid of such special action 
as would regulate the behavior of the flock. Even as icgauls the 
most complicated forms of instinctive icactions, we aie not in a 


6 See Darwin (3, p, 49). 



CUI.IUKU DL\ 111 OPMl N1 01 1111 GllHU.llI 


59 


position to (liscovci sucli specially nisttumentccl actions, the common 
uanc, foi instance, hcfoie letuining to the place it has left, fiist 
sends a sumt tins scout, licmevct, does not possess any specific notion 
foi Its voile 

Thus, with the exception, peilups, of only ,i few, much disputed 
cases, wdicic the so-called ‘‘warnings’* aie issued by thoioughbicd 
hounds subjected foi generations to the influence of man, i\e do not 
meet in tile animal voild anj special foims of action having as then 
sole and special end the tnastei\ of hchavioi of othei individuals b\ 
attiacting then attention 

The histoty of one man’s mas ten met the i emulation ot hehaviot 
of anotliei lcpcats in many points the lustoij of his nuistciv ovei 
tools It picstipposcs a change in the stiuctuic of heluivioi, which 
turns behavior diicctcd to an end into hchavioi dnected cncuitously 
'The selection and pioduction of instalments ot tools is supplanted 
heic hy the cication of a senes of stimuli, which, thiough the object 
of influence, dctciinnic the achievement of the end In this sense 

these stimuli piove to possess an instiomental function At /list, then 
indispensable f.ictoi is then intensity, but in the piocess of then de¬ 
velopment and diftcientiation thc\ become specialized and actpiiic 
the chaiactci of a conventional cujn m this wav indication is 
bom, as a sign of attention It is c\acll\ tbc indication (gestvue, 
speech, etc ) winch conditions, in the pimun histoiy of hchavioi, 
the de\ elopinent of the lugliei foi ms of attention As the lesen relics 
ot L S Vygotsky show, it is that catalytic factoi which modifies 
the mtci-cential lel.itions and, desummg the c\en balance of the 
situation, causes the activation of coiicspoiuling processes (16, 19) 

In some of oui evpet intents with mstiiimeiiLed mcmon/inp, and in 
that sciun wheic w r e suggested to the child that he should lcmcmhei 
a number of winds with the help ot one complicated picture, we also 
had an opportunity to obseive tins function of the indicative gestme, 
tile subjects upon winch in expci nnented wcie mcnt.dh backwaul 
childien who, when tinning then attention to one oi anotliei detail 
of the pictme, quite spontaneous!! used the indicative gcstuic as a 
means of distinguishing the given detail fiom the gcneial whole 
Figuie I shows a cutting fiom a film taken of this expti linen t 
The icgulaLion of attention presumes, as we have aliead\ remarked, 
a change of a double naunc the change m the direction of bchavun 
ami also m the disluhulion of foiui, that is, an mu ease in the duia- 
tion of the act Attention is dnected to a definite object and icmams 
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fixed on it foi some time, tins “action of the will dnected to a cer¬ 
tain aim and cxpicsscd in attention” is an indispensable condition for 
all kinds of oidcicd woik and is all the inoic nccess.uy as the action 
becomes less atti active “A savage is passionately devoted to the 
chase, wat and play lie lotos the unexpected, the unknown, the 
accidental, m whalcvei form it appeals, he docs not know what 
persistent laboi is, 01 if he does, he tieats it with contempt Love 
of laboi is of much moie complicated oiigin, developing along with 
the progicss of civilisation, and laboi, as is well-known, is suriply 
the concrete expicssion of attention '* 

Half-civilued tubes feel a ecitiun lcpulxion to ouleied labor, 
Darwin once asked the Guatlies whv they did not woik hut weic 
given ovci to diunkenncss, pint, and thieving “Because the days 
last too long,” was the iepl\ The life of a pumitive man, says 
Heibcit Spcncei, is almost cntucly devoted to the tiackmg of ani¬ 
mals, birds, and fish, which piovide him with pleasant excitement, 
Among civili/cd peoples, the hunt, although H scives as a fotm of 
entertammetU, is U\ tiom being widespread and is only tcmpor.uy 
But, whcieas in pumitive man the powci of umniciinpted, peisist- 
ent attention was veiy poorly developed, with us it has attained a 
very considerable degree (16, p *>5). 
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Thus, the transition of the savage fiom capricious and fitful dis¬ 
sipation of energy to the specific, systematic, and organized laboi of 
man, signifies, as we see, the transition to a lnghei foim of activity 
of attention This fact holds a tiemendous significance for psy¬ 
chology. The task bcfoie lescarch woikcis now is to show how the 
voluntary attention of man developed together with his woiking 
activity Of course, any detailed historical or sociological analysis 
of this process would demand special lescaich. We will heie confine 
ouiselves to the indication of two senes of historical facts of parti- 
culai mteiest to us in connection with the conception of attention 
described above 

It is well known that the transition to legular labor is usually 
achieved with its division At fust only pait of the tube, the women 
01 the slaves, weie obliged to do systematic woik as a punishment. 
On the other hand, we know what a tiemendous pait in the labor 
piocesses of primitive man was taken by external organizing environ¬ 
ment—the activities of foremen, the ceremony of beginning and end¬ 
ing the woik, the lhythmic musical accompaniment to labor It may 
be admitted that tins labor activity, achieved under the influence of 
direct compulsion, could be called laboi only in the sense that we 
apply the word to the “laboi” of animals. But the vciy necessity 
of compulsion atouscs the organizer of these living instruments to 
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the creation of special stimuli legulating then beh.ivioi, The orig- 
inally dnect and simple stimuli undoubtedly speedily gave way to 
conventional stimuli; along with this, and what is most lmpoitant, 
the stimuli founcily used on otheis could he adapted to the fnst 
peison. Signals given hy the foiemcn, the ilntlmuc sounds of a 
dium, woiking songs—these cicaled the centei aiound winch the 
Iaboi activities of the primitive man wcic built up 

“Tlie savage avoided woik not as a physical but .is a spmlital 
effoit,” says Schurtz, that is, he avoided 01 iathct was not capable 
of stiaining Ins attention These means of oigamzmg and regulating 
woik wcie duectetl fust of all to the oigamzation of attention* then 
aim was to communicate to the woik the access,uy ducction and 
continuance “Woiking songs aie lmpoitant documents, giving evi¬ 
dence of the half-conscious self-education of humanity” (17, Vol 2, 
Chap. 6) It might be said that hist of all they aie evidences of the 
education of highei fotins of attention, indispensable foj the fuithei 
unfolding of Iaboi activity. 

The tiansition fiom the oigamzation of attention of otheis to the 
creation of stimuli organising their own attention—this is the loutc 
maikcd out in the histoiy of development of voluntaiv attention. 
Mastenng stimulation, man maslcis Ins own hcliavioi , in submitting 
himself to its natutal laws he in tin’s way subjects it to himself and 
in this sense tin ns it into vohintuiy behavior We see that at the 
foundations of this piocess lies the gcncial piocess of the socialization 
of man. The beginning of collective Iaboi and economic activities, 
which signify that humanity has cntcicd the historical phase of its 
development—this is the chief condition foi the appeaiancc of highei 
forms of behavioi. Hete we have an extremely complicated piocess 
of the double i elation of inteichange between the individual and his 
social comrades. In this process, in J. M, Baldwin’s teinunology 
"the social element piojecting itself into the pcisonality foims the 
‘subjective,’ winch by a return movement is tiansmitted anew to 
other people and thus becomes ‘ejective ’ 

Thercfoie, voluntary attention is a latci and cxtiemelv compli¬ 
cated product of prolonged development Its root lies at the very 
earliest stages of the lustoiy of human society It develops, says 
Ribot, on the basis of involuntary attention, onto which it seems 

°See (1, Vol 1, Chap, 1, Vol. 2, Chap 14, 2, Vol 2). We here use only 
tlie terminology of this author, leaving his general conception of develop¬ 
ment aside 
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to be artificially giafted and from which it derives the conditions of 
its existence, as blanches giafted to a tiec trunk feed on its sap. 

Primary mvoluntaiy attention, influenced by the employment of 
‘'psychological mstiuments” which aie first directed to sunounding 
people and subsequently to itself, turns into voluntary attention 
These “psychological instillments,” originally simple, unconventional, 
intense stimuli, diffei fiom labor instruments in that they are directed 
to the masteiy of man’s behavior. The process of then inception 
and development is also the process of their acquiimg a conventional 
meaning, they aie the "lnstiument-signs,” and in this lies their 
specific chaiacter When they are turned on oneself they may be¬ 
come internal, and thus behavior is fiee from external stimuli-signs 
which regulate it 

The place of the external sign is taken by internal psychological 
elements, acquning a significative meaning. Such apphed-to-oneself, 
instiumental, significative regulation of behavioi is what we call 
voluntaiy attention 

III 

In the behavior of a veiy young child, just as m that of a primi¬ 
tive man, we are not m a position to discover acts of voluntary be- 
havioi It is only at an advanced stage of individual psychological 
development that voluntaiy attention begins to take on that cential 
impoitancc which it possesses in the geneial system of behavioi of 
the cultured adult This most unpoiiant psychological function of 
a modern man is tile product of his social and historical development 
It was born in the pnmitivc savage out of the piocess of his social¬ 
ization, being a pioduct of laboi activity, it is at the same time an 
indispensable condition for it In this sense, this function has de¬ 
veloped histoncally, and not biologically “Each subsequent genera¬ 
tion,” says Ribot, "learns voluntaiy attention from the preceding 
one” Thus the development of voluntaiy attention means, fust of 
all, that the child acquucs a series of habits of behavior 

Through the mastery by surrounding people of its attention, the 
child masteis, at first lniilatively, the attention of the people sur¬ 
rounding it While stimulating othcis, the child learns to stimulate 
itself At first, the external stimuli—means which the the child 
organizes m oidci to master its own behavioi, aie icplaced, in the 
piocess of then development, by internal stimuli as they “glow in” 
external stimuli tmn primaiy attention into significative, and atten¬ 
tion becomes voluntaiy 
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The business of experimental-psychological lesearch now is to show 
how, under laboratory conditions, this pioccss takes place, that is, to 
bring it within closci langc and make it accessible foi ducct study 

The methods which wc have worked out with this end in view 
arc as follows 1 the child to be experimented on was placed in condi¬ 
tions of such activity as requited active concentration of attention 
along with this, the child was offeied a number of external objects 
("second scries of stimuli”) which might serve as "psychological 
means" for this activity Foi instance, during the experiments, 
which took the foim of play, the child was given the opportunity to 
"win" a certain piiae. In older to create such activity, wc used the 
old children’s game "Don't say white 01 black, don’t ant,wei yes or 
no (having, of couisc, slightly altered it). The whole experiment 
consisted usually of three oi four senes and was earned out in the 
following way: 

In each senes the child was given, according to ,i special formula, 
eighteen questions, out of which seven concerned the color of things 
(“What color is . . ?”) The instructions demanded that the child 
should answer cacti question promptly and in one woul, especially 
in the case of colors—simply the name of the color. The Hist scries 
which were, on the one hand, of a contioiling and, on the otlici, of a 
training character, passed without any additional limitations. In 
the second scries only wc began the “play” itself, introducing, as a 
condition for winning, two new demands, the child won only in case 
he answered our questions, fust, without icpcatiiig twice the name 
of one and the same color, and, second, if he did not name one of 
the “forbidden” colors. The third series difteicd from the fiist only 
insofar as the child was given nine coloicd cauls ns means of assist¬ 
ance (“they must help you to win”). 

Having placed the caids before them, the child) cn, when answer¬ 
ing questions, usually picked out and then placed on one side cauls 
of the color named or turned them over, and at the same time fixed 
the “forbidden” colois As if introducing into the pioccss, m this 
way, a new series of external additional stiniuh-mcnns, the child 
solved the task set lum, turning his behavior into indued, instru¬ 
mented; his perception and reactions were realized through these 
interposed signs, which here took the place of the lcfracting glass of 
which Revault d’Allones,^ speaks in his woik These caids wcic 
used before the beginning of the experiment in oidci to find out 

7 See (14-, p, 3+) See also (IS, pp. 846-919). 
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whether the child knew the names of colors The fouith senes was 
built up similarly to the thud, and was cat lied out m cases where the 
child did not show evidence of having found out how to use the 
caids 01 did so only town ids the end of the experiment. Before and 
after each senes it was ascei Lamed by means of special questions how 
far the child mastcicd and rcniembcicd oui instructions. 

All fom senes of questions in oui lists weie piactically analogous 
to cacl) other, containing an equal number of equally distiibuted. 
“cntical questions" about colois and presenting ceitarn obstacles to 
the correct solution of the tasks In a number of cases they were 
even piovocativc of erioi, but still allowed of fulfilling all the con¬ 
ditions of the expci iincuts and evoking thoughtful answers 

In the experiments we tiled to link oui questions togethei and 
ask in the form of—“Tell me!" and "What do you think?" speak¬ 
ing in an oidinaiy conversational tone. In this way the questions 
contained in the list, although they were in then exact fonn and 
ojdci, a necessaty element of oui “cxpcument-play conversation” 
with children, did not compose its only contents 

The senes we offered contained the following questions. 

Fust senes' (without ‘'forbidden” names) (l) Can you draw? 
(2) What coloi is youi handled chief? (3) Dul you ever go m the 
tiam ? (4) What coloi is the train? (5) Do you want to study? 

(6) Weie you cvci at a meeting? (7) Do you like leading? (8) 
What coloi is the papci ? (9) and pencils? (10) Do you play with 
toys? (II) Have you seen the sea? (12) What coloi is the sea? 
(13) Did von cvci listen to music? (14) Have you seen vegetables 
giowing? (15) What coloi aie cucimibcis? (16) Do you like 
dogs? (17) What coloi aie cats? (18) What does one do with a 
saw? 

Second set ics (green and yellow aie chosen as “forbidden” colois) 
(1) Have you a playmate? (2) What coloi is your shut? (3) Did 
you cvci go in a tiam? (4) What coloi aie the railway-carriages? 
(5) Do you want to be lug? (6) Wcic you ever at the theatre? 

(7) Do you like to play in the mom? (8) What color is the floor 
(generally)? (9) And the walls? (10) Can you write? (11) 
Have you seen lilac? (12) What coloi is lilac? (13) Do you like 
sweet tilings? (14) Weie you evei in the countiy? (15) What 
colois can leaves be? (16) Can you sunn? (17) What is yout 
favonte coloi ? (18) What docs one do with a pencil? 

Thud so ics. (Foi hidden colois blue and led) (l) Do you some- 
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times go for walks in the streets? (2) What colois aic the houses? 
(3) Docs the sun shine brightly? (4) What coloi is the sky? (5) 
Do you like candy? (6) Have you seen ioses ? (7) Do you like 
vegetables ? (8) What coloi are tomatoes'* (9) and what coloi <ue 
excrcisc-books? (10) Have you any toys? (11) Do you play hall? 
(12) What colors aic balls? (13) Do you live in the town? (14) 
Did you see the demonstration? (15) What coloi aic Hags? (16) 
Have you a book? (17) What color is the book-covei ? (18) When 
does it get daik? 

Fonrih senes: (Foi bidden colois black and white) (1) Do you 
go to school? (2) What color is ink? (3) Do you want to be a 
soldier? (4) What co-lor are hoots? (5) Do you like to pl«iy ? (6) 
Have you cvci seen a lion? (7) Do you know what undciclothes 
(linen) aic? (8) What color ate collaii? (9) and bags? (10) Aio* 
you a good pupil? (11) Do you like pears? (12) What color arc 
apples? (13) Were you ever in a hospital? (14) Did you see the 
doctor? (15) What color aic overalls? (16) Do you go for walks 
in the garden? (17) What colors are paints? (18) When docs it 
snow? 

Although these series of questions seem to us, a puori, to he of 
practically equal difficulty, we changed their older in ccitain eases 
(2nd, 3rd, and 4th series). 

The cards we used weic black, white, led, blue, yellow, giccn, 
purple (lilac), brown, and gray. 

As the experiments showed, the tusks set the childicn weic, in 
cases where they were to be canied out without the help of tile 
cards, difficult enough even for adult subjects On the other hand, 
children of school age expencnced no difficulty in finding out how 
to use the cards, and had usually learned to use them in the fust 
(III) senes with cards. In eases where the method of using the 
cards was not discoveicd by the child itself in Series III, we told 
him and carried out Senes IV with him also In summing up, we 
have generally taken account of tiie data of tins last seiics. 

Not counting trial experiments, 30 subjects weic experimented 
upon They included children of below school age and of school 
age, and adults, numbers being practically equal in all the groups. 
The comparatively small number of expciimcnls made, owing to the 
fact that experiments with child ten aic a com pa i ativcly difficult 
matter, scarcely permits us to insist on the exactitude of the average 
figures obtained, but they arc sufficient for the immediate pm poses 
of our inquiry 
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Some of oui cxpcuments wcic filmed and separate sections ot 
these aic shown in Figiiie 3 

It must be lemaiked that the expci intents wcie usually earned 
out m a vci> mitiu.il and lively wav We noticed l.uei that veiv 
often, when plating with others, the chihlien taithfullv lcpioduccd 
the conditions of out experiments, substituting coloictl papci foi out 
cauls and icpcating nunc or less accui.iteli om questions This 
circumstance altoidcd us consulci.ihlc difficult; in getting; childlen 
toi the expo intent, since undci these conditions we wcic pi evented 
fiom asms; chihlien belonging to the same group 

If we add up the avciagc number of wiong answcis given dm mg 
cxpciinicnts with diflcient gioups of subjects (sec Tabic 1), the 
sharp difference between the groups will become evident 

Fiom the above it is clcai that children of below school age an- 
sweicd a little moic than half of the ‘'critical" questions without 
following the uilcs of the game Chihlien ot preschool age aic vci\ 
easily distracted fiom then main task hi the subject of the question, 
and easily give \\a\ to "pievocation," sometimes not even noticing 
then mistakes Foi the thud seues (with cauls), we have almost 
the same figuies as foi ihe second, the diffeiencc between them bung 
expressed bv the insignificant figure 0 1 As a rule, chihlien ot 
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piexcliool age .no unable to discovti In themselves how to use the 
cutds Even aftci then hate been told (.Scius IV) childien, while 
handling the cauls, me not capabh of vising them in fulfilling the 
task set them We cliscovei here, as well as m experiments with 
iiistiumciilcd niemmi/alioii, ,i point cli.uacu nsiie of the picsehool 
age: the almost complete incapability of using external stimuli as ,iii 
.uixiliaiv means foi mgaiu/ing one’s own beh.tvinj 

In some instances we did not limit ouisehes to the simplt coin- 
mu meat ion of the method, luu lust (hefoie Senes IV) allowed othei 
childien who had fulh masLeied wm\s of using the cauls to demon- 
stiate them to mu subnet* \i\ en then the lCsults only showed 
external imitation m the case of childien of picsehool age (sub|ects 
14 ,mtl 15) 'I'liis is illustiatcd by the following exempt finm 
minutes 

I \ put mutt jVw It 


Stibjtii —5 ve.irs of .lge 
Senes IV “Forbidden" coitus, blue anil ud 
Method ot using die emits was shown h> olhei childien who hul him 


previously expciuncoted upon 

2 Wliat criloi an houses J 

3 Is the sun sinning htighilv ■* 
■V What colcvi is the sk, 5 


8 What colois ait lomniocs' 

9 And wh.it colot ate cxeruxu 
hooks > 

12 What coloi .lie balls 1 

1 3 Do you live m the lown- 1 

Do \ou think you have won 5 
What must vou not do it um 
want to win? 

And what else 5 


Rul (without looking .it tmlmldcn 
coin i s) 

Acs 

Wlmt t without looking ,il eiml, hot 
.iflci leplving, se.iiclics foi while 
mril—"Hire it is'" Picks it up ami 
keeps u in Ins hand) 

Huil (ihiows a gf'iiui ii (.nils) 
White—like this 1 (poinimg to white 
cant) 

White—(looking aL i.n il) 

No , etc , cli 
“Don’t know—vis" 

"Musn’l s.u led m hlui " 

“Mu si n’t say the same woid twnc” 


In fact, the cards not unU do not help ilie ihtld nf picsehool age, 
they actually hindei him fiom earning out his task On the ex¬ 
amples given above the icpc.ited icaclions “white” .nise limn the 
fact that the child fixes his attention on the white laid 'The i.nds 
take a ceitain pait in his bcluvioi, hut this pan is absolutely «1 1 ftci- 
ent fiom that taken in the case of the school child 'Flu sc see midair 
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TABLE 1 


Numbel of wrong answers 

Difference 

between 

In Senes In Series III Series II 
Group Age No II or IV and III 


Below school 
age 

5-6 

7 

3 9 

3 6 

03 

School age 
younger gioup 

8-9 

7 

3 3 

1 5 

1 8 

School age 
older group 

10-13 

S 

3 1 

03 

2,8 

School age. 
average 

8-13 

15 

3 2 

0,9 

23 

Adults 

22-27 

8 

1.+ 

0 6 

0 8 


stimuli only co-exist with the mam stimuli, instiumental functions 
are not inherent in them and their part in the process is of quite an 
accidental nature. Still theie is no doubt that in children of pre¬ 
school age we sometimes meet with forms of behavior which might 
seive as piemises foi the development of the instrumental employ¬ 
ment of external signs Fiom this point of view certain cases regis¬ 
tered (subjects 10 and 11) are of special interest. In these cases, 
the child, after wfi had suggested to him that he use the caids in 
carrying out his task ("Take the cards, they will help you to win”), 
searched foi the foi bidden colors and put all such cards out of his 
sight, as if trying to prevent himself from naming them One oper¬ 
ation is substituted by another: the child in our example acts in the 
same way as an Australian or Afncan savage might act in freeing 
himself from a dangerous man by destioying his image or symbol. 
The “magical” nature of the operation of putting away dangerous 
colors is, ip the case of the child of preschool age, emphasized by the 
circumstance that the child thus limited himself to this and pays no 
further attention to the cards. This circumstance is of special in¬ 
terest to us, since, although in nature it is quite different, it externally 
leminds us of an abbieviation of the method of using the cards by 
adults, and also because it clears up die ongin of one of the methods 
to which school children have lesouice when they want to carry out 
theii task 

This “magical” attitude lowaid the means is still nroie clcaily 
illustiated by oui subject No. 17 (7, 8). This subject exhibited in 
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the third series all the cards without any oulci at all and as a result 
gave several wrong answers. Before ttymg the fouith senes, in 
ordei to give the subjects some idea of the method of using the 
cards, we asked him: "Did the cards help you t" "Yes.” "And 
what should you do so as to make the cards help you still moic?” 
"Make a house with them.” The child at once began to build a 
house with the caids, again without separating the fm bidden culms 
"And how do you think they will help you?” "I don’t know." 
"Well, perhaps you can do yet anothci tiling with them so dint they 
will help you still moic ? " "Put them in a ciiclc,” the child guessed. 
At last, after a few more suggestions the subject chscovcicd the 
proper method and in the fourth sci ies made no mistake. 

Comparing the figuics obtained fioin the experiments on children 
of preschool age with those obtained from children of school age (see 
Table 1), we notice a veiy slight reduction in the number of wiong 
answers in the second series, whereas the numhet of mistakes in the 
third set ies falls shaiply. This is pniticularlv noticeable in the case 
of the group of older childicn wheie the diffciencc between the 
figures of Scries II and III readies a maximum of 2 8. We find a 
direct explanation of this point in om experiments. At school age, 
as we have seen in the data of the investigations on the development 
of memoiy, children begin to use the external "means-stimuli” and 
thereby considerably increase the effect of tlicii psychological acts. 

The behavtoi of a child of school age remains natural and docs 
not diftei greatly fiom that of <i youngei child In oui experiments, 
in fact, we obtained in the second senes figuics quite ne.u to each 
other, 3,9, 3.3, and 3.1 The number of wiong answcis in eases 
when the operation lemained direct decreases slowly with the growth 
of the child, but it is sufficient to allow of his equipping himself with 
the means accessible to him for the mastciy of Ins bchavioi, as the 
effectiveness of his psychological acts incicases speedily, a tremendous 
change takes place in the spheic of Ins psychological possibilities 

The methods of using the cards can he reduced, in spite of their 
apparent variety, to two different types First comes the case when 
the child puts out of his lange of vision cards of forbidden colois, 
exhibits the remainder, and, as he answeis the questions, places on 
one side the cards of the alieady named colots. This is the least 
perfect and at the same time the eailicst method used. The card 
here serves more as a memory sign than as an attention sign* its 
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function is only to legister the named color. At the beginning of the 
expenment, childlen often do not turn to the cards befoie they 
answer the question about color, and only after it is named seaich 
among the cards, turn ovei, move, 01 put away the named one (see 
Report 3) This operation is carried out, as wc see, with the 
idea of registcimg theii reaction It is undoubtedly the simplest 
act of memorization with the help of external means It is only 
later that the conditions of the experiment bestow a new function 
on the card Before naming the coloi the child must necessarily 
make a selection with the help of the cards. It makes no chffeience 
whether the child has within his field of vision a senes of so-fai- 
unused cards, or whether he will get his beatings by the color already 
named to him; in both cases the catds will be interposed in the 
process, and will seive as a means of lcgulatmg his acts Actually, 
the separation of the used catds without putting them out of sight, 
for instance, by placing one of them in another row, presupposes 
the same subsequent opeiation, as is lequued by the exhibition of the 
foi bidden colors, winch is met with in the second type of employment 
of cards The prehminaiv putting -011 t-of-sight of forbidden colors, 
which is a distinguishing chaiactemtic of the first method of using 
caids, docs not yet lead to the “simulation” of an act, to the complete 
substitution of one opeiation by another, it represents merely a step 
m that dnection. It is explained partly by the gieatei simplicity 
of the opeiation of mastcimg memoty and partly by that “magical” 
attitude to means, which is constantly met with in children 8 and 
which we have aheady noticed in the given situation with the chil¬ 
dren of pieschool age experimented upon. 

Material ga-thcicd in the course of experimental research on in- 
stiumcnted memory, attention, and aiithmetical operations shows 
that the part played by external means of behavior is especially im¬ 
portant in chlldicn of school age 51 As to children of the earliest 
school age, we might even speak of a peculiar “hyper functioning” of 
external means which they have just begun to master Experiments 


s Sec ( 13 ) 

“In 0111 work we were able to register (jn subject No. 16 ) an instance of 
spontaneous tinning of a child of school age in Scries II (without cards) to 
colored objects among his suifoundings with the idea of using them to 
assist him in his task, in this series the subject gave only two wrong 
answcis altogether and in the thud senes none Wc have observed anal¬ 
ogous instances 111 our experiments with indirect memory 
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made by L. S Vygotski and A. R. Luiia (0) are in tins iespect 
extremely illustrative They suggested to the child icn that in order 
to remember a number of figiucs they should somehow record them, 
for winch purpose thejy placed at the disposal of the children diffet- 
ent objects such as paper, thin coid, and vaiious small articles, in¬ 
cluding hunters’ shot. The children of cailv school age as a iulc 
tried to build up figures to be remcmbeicd out of the given objects. 


REPORT NO 3 

December I, 1928 

The case of Nnstya D, 13 years old 
Serifs II (with fot hidden colois) 
(Forbidden colois —green and yellow) 


1 Have you playmates? 

2. Whnt color is your blouse? 

3. Have you been in a tram? 

4 What color are railway carriages? 


5 Do you want to be a big girl? 

6. Were you ever in a theatre? 

7. Do you like to play in the room? 

8 What color is the floor? 

9 And the walls? 

10 Can you write? 

11. Have you seen lilac? 

12 What color is lilac? 

13. Do you like sweets? 

14. Were you ever in the country? 

15 And what color were the leaves? 

16 Can you swim? 

17. What is your favorite color? 

18. What do yon do with a pencil? 
What do you think, did you win 
lose? 

What should you not have said? 
And what else? 


Yes 

Gray. 

Yes. 

Gray (notices that she has re¬ 
peated the same color twice 
laughs). 

Yes. 

Yes. 

Yes 

Gray . , again—I repealed it 

White 

Yes. 

Yes 

Lilac color. 

Yes 

Yes. 

Giecn—no, shouldn’t have said 
green—brown, red sometimes, 
Yes 

Yellow I I can’t! (thiows up 
hands behind the head) 

Wtite 

Lost. 

Green and yellow. 

Shouldn’t repeat 
(4 mistakes) 
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Sums III (with cards) 

(Forbidden colors blue and ted) 

The subject puts on one side caids of forbidden colors, and spreads out 
the lcmainder in a row before him 


1 . Do you go for walks in the street? 
2 What color are the houses? 


3 Is the sun shining brightly? 

4 What color is the sky? 

5. Do you like candy? 

6 Have you seen a rose? 

7 Do you hkc vegetables? 

8 What color are tomatoes? 

9. And cxeicisc books? 

10 Have you any toys? 

II. Do you play ball? 

12 And what color are balls? 


13. Do you live in the town? 

14 Did you see the demonstration? 
13 What color arc flags? 

16 Have you any books? 

17 What colors me their covers? 
18, When does it get dark? 


Yes 

Gray (after answenng looked 
at the cards and turned over 
the gray oae) 

Brightly. 

White (first looks at card and 
then turns it over) 

Yes 

Yes 

Yes. 

Green (turns over card) 

Yellow (tuins ovci card) 

No 

Yes. 

Gray (without glancing at 
cards, after answering glances 
and notices mistake) 

Yes 

Yes 

Black (fust looks at caids and 
then turns one oyer) 

Yes 

Lilac (tinning over card) 

At night 
(1 mistake) 


Thus, in spite of the obvious inexpediency of using the method 
undci the circumstances given, instead of, for instance, putting aside 
two giains of shot or two torn-up bits of paper, the chilchen tned 
to form figuies out of the extremely inconvenient giams of shot, 
which rolled all ovei the table As may well be imagined, much 
matcital and time was wasted by them The children of pieschool 
age, who had not yet masteicd the system of figures, behaved quite 
differently They chose a moie economical method from the point 
of view of tune and eneigy, acting just as a modem adult might 
who had already got over the fiist phase, when the external methods 
adopted have the gicatest powci over one. 

In o«i expei iments we had the oppoi trinity of obsciving closely 
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this over-exaggerated role of external mediums. Ill a number of 
cases, in children of early school age, we met with replies winch were 
lrrepioachablc from the point of view of conforming to instructions, 
but were at the same time quite senseless. The child, in these cases, 
worked strictly by the cauls, and named colors incspcctivc of the 
subject of the question, This “foimalism,” which is pcuilim to 
children and throws them completely under the influence of the 
method assimilated, is also met with in the development of antli- 
metical opeiations. It is a well-known fact that the slightest change 
in the position of figures, in the actual writing of them, is sufficient 
to render the child incapable of even the simplest arithmetical action 
(Thorndike). Probably it is just tins phase of the domination of 
external psychological mediums, through which the development of 
the higher instrumented, "significative” acts of bcliavioi pass, that 
reveals itself in the histoiy of the cultuial development of humanity, 
in those numerous and extremely caiefully woi Iced-out systems of 
external methods of behavior which compose a typical feature of 
primitive society. 

If we turn now to the figures illustmting the bcliavioi of adult 
subjects, we discover a new and peculiar 1 elation between the indices 
of our main series. Comparing these indices with the figures ob¬ 
tained with clnldicn of school age, we see that the diffeicncc existing 
between them does not concern the third series with cauls, as was the 
ease with the transition from preschool age to school age but is 
determined by the data in the second sciics. In this sciics we notice 
a distinct falling-off in the numbet of wrong answcis given by adults 

The general change in the coefficients obtained upon vaiious gioups 
of cases is illustiated in Table 2 IIcic the positive data aic given 
by graphs showing not the number of wrong, but the number of 
right, answers, that is, the total number of answcis to critical ques¬ 
tions minus the number of answers not ecu responding to the demands 
of the instructions. 

The curves of development shown on the above table are very 
similar to the corresponding curves obtained in a couisc of experi¬ 
ments on instiumented memory Like the latter, they appioach each 
other in their extremities, forming in their outline something like a 
parallelogram. 

Therefore, quantitative characteristics obtained in om expci intents 
indicate three principal stages of the development of instiumented 
behavior. First of all (pieschool age), the stage of natural dncctcd 
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acts At this stage of development the child ,» not capable of 
mastering his behav.o. wth the ass,stance of the organization of 
special stimuh-means. The introduction into the ope,at,on of a 
number of caids, which might help the child ,n his task, does not 
increase to any considerable extent the effectiveness of tins ope,at,on. 
The child proves incapable of then functional use Although they 
take the put of St,mult in Ins behave, they do not acguire an 
instrumental function He next stage of development ,s charade,- 
ited by a sharp d,licence ,n the indices m both of the main senes 
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The introduction of caids, used by the child, as a system of auxiliary 
external stimuli-mcans, inises the effectiveness of lus acts consider¬ 
ably. This vs the stage of picdomuunce of the external sign—the 
psychological instalment in the stimuli acting from without. We 
see at last that, as regards adult cases, the difference between the 
indices of both senes is smoothed oyci again and tlieii coefficients 
become moie nearly equal, but now on a new and higher basis. This 
does not jiiean that the bchaviot of adults becomes again dncct 
natutal behavior. At this higher stage of development, behavior 
remains instrumented. At the same time the second scues of stimuli- 
me.ins gets emancipated from primaiy external foims. What takes 
place is what we here call the process of “ingrowing” of the ex¬ 
ternal means the external sign turns into an internal one. This is 
how the external forms of human behavior—instrumented, signifi¬ 
cative behavior—develop 

This theoiv of “ingiowing,” formulated in the couise of our study 
of the development of memory, is provided with some new proofs 
in the experimental matcnal of our present inquiry Among the 
many diffejent methods of using cards, two, chiefly used by adults, 
aie deserving of special attention. Fiist of all, the case of employ¬ 
ing cards to fulfil only one of the conditions of the task set. Some 
subjects limited themselves to the exhibition of the forbidden colors, 
while the other cards remained outside their taiige of vision. Thus, 
the operation is divided into two parts, one taking place without the 
help of external means, and the other with the assistance of the 
cards. This way of using the cards is met with twice: in the case 
of children of preschool age, but only in one instance (subject No 
11), and of some adults. It is probably due to absolutely diffeicnt 
causes In the first case, it is no more than an embryonic fotm, 
out of which the respective method begins to develop. With respect 
to the adults, it is much more complicated. Can wc actually admit 
that one side of the opeiation here remains natural and direct, while 
the other side bears an obviously instiumentcd character? From oui 
point of view such a presumption is scarcely possible, since, on one 
hand, wc cannot discover any difference in the number of mistakes 
of a corresponding type, and, on the other hand, it is scarcely pos¬ 
sible that an integral process should have a double stiucluie. Theic 
is no doubt that we have heic a case of the transformation of one or 
two series of external signs into internal signs, similar to that which 
we can clearly observe in the development of the counting opeiation, 
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whcie the cai lying-out of a complicated arithmetical action pre¬ 
supposes a numbei of intermediaiy .actions completed mentally 
Even in the simple opeiation of adding up a number of figures, it 
usually happens that the child must “cany in his head” higher 
quantities 

These quantities, at first noted over the highei row with the help 
of figures and dots, veiy soon lose their external graphic signs and 
are substituted by internal signs It is obvious that the piocess an¬ 
alogous to this opeiation, perfoimcd simultaneously with the help 
of both the external and internal signs, takes place in the cases whcie 
cards are paitialiy used. 

The second form of incomplete use of external means is much 
more interesting. This is again met with most frequently among 
adults In this case all the cauls aie exhibited, while tiie usually 
forbidden colots piove to be the last in the row, or are placed in the 
centei The subject answers the questions while looking at the cards 
but docs not touch them One of oui subjects, No. 2, was asked 
aftci the expetiment whether the cauls had helped or not* “They 
helped, of couisc, I looked at them and saw which I could mention 
and which not,” This lcply indicates clearly the essentials of the 
methods used by het. The means bv winch the task is solved seems 
here to assume a double form While lemainmg external, it al- 
icady becomes half internal. The caul, an external object, continues 
to exist as a card, but becomes a means only as the sign into which 
it is transfoimed with the help of the internal sign. The external 
removal of the cards in the gioup of “foibidden” colois, winch we 
obsetved in other, simpler cases, was earned on heie "in the head ” 
The subject, mentally mat king the cauls of the colois named, im¬ 
parted in this way a certain meaning to the cards, that is, trans¬ 
formed them into signs Thus, the process has heic a shaiply de¬ 
fined internal charactei and it is only supported by caids. It is 
dear from tins that it keeps the same structuie which it possessed 
in those cases when the opeiation was earned out entirely with the 
help of external stimuh-signs 

We aie inclined to ascube a paiticulai mipottance to these obser¬ 
vations because they give new pi oofs to the theoiy of the significative 
natuie of external intellectual piocesses, and along with this allow 
us to outline in still gieatci detail the transition ftom externally 
instiumented opet.uions, accomplished with the assistance of internal 
signs, 



78 JOURNAL OF CI'NJ'.riC PSYCHOLOGY 

IV 

Placing on one'sidc the pioccss of development of attention in the 
child to the stage when it becomes instrumented, anil on the other 
side Hie later process of the development of Inghct, significative 
forms of attention, we see that they are absolutely diffcient in type. 
Biological development is leplaced by development which we might 
call historical It consists in this—that the child, under the in¬ 
fluence of its social and culliual expciicncc, masters a number of 
methods of bchavioi, which tiansform his piimitivc, psychological 
acts into higher acts of new and complex structure This structure 
is characterized by the picsencc of secondaiv stimuli-mcnns, which 
in the foim of internal or external stimuli are intciposed in the 
process. 

The development of voluntary attention only repeats the develop¬ 
ment of other higher psychological functions; it becomes vohmtaiy, 
turning from signal to significative. That system of social lclations 
into which man steps at the dawn of his historical existence, and 
which forms foi him a new environment unknown to the biological 
world, a. social envnonment, that system determines the particulai 
path of his psychological development. 

Equipping himself anew for the struggle with natuic, man places 
betvveen himself and the physical objects of his opeiations, the tools 
which he has produced, by influencing natuic with his tools lie 
changes his own natuic. The use of the tools creates a new sciics 
of labor processes, a new senes of conditions of existence for man. 
These demand fiom him new actions and new foims of activity, 
and call foi the icdistribution of Ins physical possibilities, changing 
his skeletal, muscular, and nervous system. A still gieatci change 
takes place in the nature of man as a icsult of his intci action with 
his social environment. In influencing social cnviionmcnt mail 
creates a system of conventional stimuli with the idea of mastering 
the behavior of other people Thus he creates conditions for the 
mastery of his own behavior, mdically altering thereby the pnncipal 
mechanism of behavioi itself. 

These stimuli'signs, which at an eaily stage of development took 
on the form of stimuli acting from without, when tinned upon 
themselves, are capable of being transformed in the process of psy¬ 
chological development into internal signs. The synopsis, which in 
principle exactly corresponds to the cards of our experiments, is 
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necessary to every lcctuter at the beginning of Ins career, keeping 
his attention on the consistent unfolding of the contents of his speech 
It is soon cut down in size, and the laige sheaf of papers, with its 
methodical guiding text and mass of notes in colored inks, gradually 
gives place to a numbei of bits of papet coveted with a few words, 
which aie almost ncvei looked at 

The cxteinal stimuli-means aie at fiist not sufficiently specialized. 
In the examples given by us, objects filling the lSle of means, or¬ 
ganizing the bchavioi of the Chinese postman, aie as much mnemo- 
techmcal signs as signs of attention, just as in oui cxpenments 
coloted cauls usually fulfilled both these functions Only at a higher 
stage of then development, when they are divided into two lines— 
the line of fuither development of external means and the line of 
tiansfoimation of external means into internal means—we meet with 
a system of fully differentiated external signs, such as, foi instance, 
writing and connecting signs 

A much gieatci obstacle is piesented by the problem of the ddfei- 
entiatian of internal stimuli-signs When they aie "glowing in,” 
external signs ,ue not only depuved of then onginal form, but 
undoubtedly assume new and pecuhai fcatuies. Then functional 
classification is possible onlv in a conditioned sense, cnteimg the 
piocess, they detcunmc not the dnect elementaly psychological func¬ 
tions as such, but those opciations at the biological basis of which 
these functions he 

In the analysis of the highei foirns of behavior it is impossible, 
theteforc, to oppose to each othei oi else to associate the Ioviei 
psychological functions, treating them as sepaiate items and thus 
mechanically leducing these highei foims of behaviot to then pu- 
inary, simple mechanisms 

Summary 

The development of a child's attention is not confined only to the 
development of its primaly biological foims, but includes the tinns- 
foimation of these elementary foims into new and highei foims. 
The child's attention, which at first is mvoluntaiy, le, depends 
directly on the action of stimuli, is transfoimed in the process of 
its development into the vohmtaiy attention chaiactenstic of an 
adult This piocess of tiansfoimation takes place on the basis of 
the contvol of the child’s attention fiom without, with the help of 
external stimuli The child, feeling the effect of these external 
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stimuli on himself and learning in his turn to react on othcis mound 
him, becomes capable of using external stimuli with the idea of or¬ 
ganizing lus own behavior By thus controlling stimulation, the 
child contiols lus own attention; by submitting to the natuial laws 
of his own behavior, he thus makes the latter submit to him, and m 
this sense tiansfouns it into voluntaiy bchavioi. 

Research woik on the development of voluntary attention, which 
was carried out by means of special methods, confirms the above 
theory. 

Childicn of early pieschool age prove incapable of actively using 
external auxiliary stimuli as means of organizing their own bchavioi. 
The attention task is fulfilled by all the childicn in exactly the same 
way, both in the series of expciiments without auxiliary means and 
in the scries in which the child is called upon to use definite auxiliary 
means. In early school age, howcvci, the child learns to organize 
his behavior from without, with the help of external stimuli, and 
the difference in the indices of these two series of cxpeiiments leaches 
its maximum. With the transition to a moie advanced age, the role 
of external means organizing behavior becomes less significant. The 
function fulfilled by these external means gradually passes ovei to 
the internal elements of the experiment What takes place now is 
emancipation ftom the external forms of the stimuli which were at 
first indispensable. The external signs of the operation arc trans¬ 
formed into internal signs. 

In tliis way the development of the voluntary attention of the 
child should pass thiough a stage when his bchavioi is contioiled 
with the assistance of external stimuli-signs, which aic subsequently 
replaced by internal signs 
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ETUDES DU DfcVELOPPIiMENT DK LA CULTURE CIIEZ L’ENFANT- 
III LE DfiVELOFPEMLNT DE V ATTENTION 
VOLONTAIRE CIIEZ L’ENFAN V 
(IlisuimS) 

Le devcloppcment tie I’altcnlion (Pun enfant n’cat past limite seulemont 
mi dAveloppement tic ses picmifcics foimcs liiulugitiucH, mais mchit )o 
transformation de ces formes dlimcntairca cn tics formes nouvcllca ct plus 
clcv6cs L’nttcnlion de I’oiifant, Inquellc est d'aboid involontnirc, c'ost- 
Jt-dirc, depend cli recrement de 1* Action de stimuli, sc tratisformc dans le 
procidd de son ddveluppcnieni en (’attention volontniic cm actdualiquc il'iin 
ndulte, Ce proiid 6 tic trnnsfoimotion n lieu «ur la base dll contiole de 
I'attention de i’enfant du dehors, A Pnidc dc stimuli externes L’cnfnnt, en 
se lendant compte dc l’effct dc ces stimuli externes sin lui-munc ct cn ap-< 
prenant A son tour A rdagir sur les mitres nulour dc lui, dcvicnt capable dc 
se servir des stimuli externes nvec I’idde d'orgnniser soil propre comporte- 
ment, En controlant ainsi In stimulation, 1’enfant cnntrole sa propre attention, 
en sc soumettniit mix lois naturcllcs dc son propic comportcincnt, il fmt 
sDiimcttre cclm-ci A lui, cc cn cc sens le transfoi me cn comportcmcnt 
volontmrc 

Des rccherches sur lc dcvcloppcincnt dc Pnltcimon volont.iirc, fnites nu 
moycn de mctWles spccinles, coniumc ccttc thionc. 

Les enfants du premier age pidscolnne se montrent liicnpnhlcs de sc servir 
activement des stimuli rtuxiliaircs externes coin me moycn d’nrgnniscr leur 
propre comportcment Lu llldic dc I'aUcntiuii cst faitc pai tous les enfant9 
d’exnctcment la mime mnniirc, et dans In sine d'cxpcucnccs sans moycn 
nuxiliaire et dans In sAiie ou il fnut quo I'enfant sc serve de moycna 
nuxiliaires ddfinis, An premier age tic 1’icolc, cependanr, Pcnfant appiend 
A organiser son comportcmcnt du clchors, u l’nidc dc stimuli externes, ct la 
difference dans les indices dc ces deux s6rie9 d’cxpcucnccs amvc A son 
maximum Avec la transition A un fige pins availed, le role clcs moyens 
externes duns Porganlsutum du coinpoucmcnt dcvicnt moms sigmEant La 
fonction jcmplic par ccs moyens externes passe pen A pen mix elements in¬ 
ternes de Vexperience Ce qui a lieu inaintennnt, e’est I’fimnncipation dca 
formes externes de9 stimuli, lesqiiellcs ont etc d’ahord nulispensnhles. Lea 
signes externes de l’opiration sc tiansforment en signes internes. 

Ainsi le dAveloppement de 1‘attention volontatrc de 1’cnfant doit pnssei par 
une ^tnpe ou 9on comportemenr est control^ A I'nide de signes externes de 
stimuli, lesquela sent rcmplaces npifes par Jcb signes internes 


Luontiey 
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STUDIEN OBER DIE KULTURELLE ENTWICKLUNG DES KINDES- 
III die ENTWICKLUNG DER AUFMERKSAMKEIT 
beim kind 

(Refeiat) 

Die Entwicklung der Aufme.l.samkeU ana K,„de a berehrankt sich mcl.t 
rnir mif (leion pnmnre builogischc Foimen snndom n n Cllt 

dieser Elemcnte m neue und d ’, c D ™l>.ldun B 

Kmdea, die anfanga unalmehtlich ist dh tlupVa ufracikaamkeit dea 
abhangt, wud J Laufe ET^En^ckt'JtoA, “"i^ 26 
chnrakteiiatisclic ab„chtl,cho Auf.neihamU.t umgeiyandet S uT 
bildung bemlit auf ansseiem Zwang dei der hnrllw.Un I , , e 
dutch die Mithilfe der auneren rJ, aufer£t whd Das? C,t 
Einflma dicsen mmeren Rci/e ai,f sieh fqhlt uwM«le ’ daS dc , n 

heium 7ii lengicren, w.rd hefah.gt Zsl ere ZJT an ? CPC ,,m 81ch 
cigenes Verlialten zu oigamsieicn Indem es in der Kr lC ”p Um sein 
behcrrsclit, beherischt es auch seine eigene AiifmerLs-JJ? £ (ie . Reizun & e f 1 
den Geaelzen d=, eigeacn “ &“£“«£ t 

|£ r l Un “ d ' eSCm S ' nnC ' Vand£lt « «■> Shaken 

Kmder ™ frtihen vorschulpAichtigen Alto, erwmen aid, , ]r , fah ,„ 
ausscre Hilfsreize /ur Oiganisieuimr thi™ V*,h«ib a „„ , n 1 untfl i‘ , K 
Aufmeiksnmkeltsaufgabe wud bci alien Kinrlpm n 3 U ^mucheii Die 

■■Wit. ™» zw «* m B beulei Sen n do “ "‘T 

und dei, die die K.ndc, vuanlout beitimmi, H!lfL,„Ll " 

Ira fruhM Scllulalter abei Icrnl da, Kind Tan v”h ite Ini 1 " Che " 
Reizc, VOI1 auisen her orgamsicren und die Diklrcn? dei- buM iul ™ rer 
™ Experimentseucn erne,d,t da, MaxIZm IW™ d,e,er 

hohcies Altei wird die Rollc dei das Veihnlt P n n lll,er f nn S w cm 

e“ r werden d,:hC " bdl '‘™ ht Wlrd ' d “ "“-clidual".^™,' Za£ 


Leontiev 



A SCHEME FOR GRADING THE REACTIONS OF 
CHILDREN IN A NEW SOCIAL SITUATION* 

Front the Clinic of Child Development of Yale Waive nit y 


Rum W. Wasiiiiurn 


The method of observing children in a social situation new to them 
to be desmbed in this papci was developed because of a desne to study 
pcisonalitv differ cnees as revealed under these conditions It was 
desired to add detailed observations of the social hch.tvioi of pic- 
school children to observations of othci fields of bchavioi made in 
the psychological examinations. 

Two hypotheses undeihe the study. Fiist* An individual may, 
and commonly does, behave m a given situation in a manna funda¬ 
mentally cUaiactenstic of him. Foi w.uit of moic accutalc analysis, 
such individual cliffcicnccs in habitual ways of reacting aic nttubuted 
to personality Following a numbci of years of study of inf.inLs and 
young children, the wiitci, in common with many other clinical and 
research psychologists, became convinced that unpoitant pcisonahty 
differences aic revealed by behavior usually considered to be a side 
issue—accessory to the fact lepicscntcd bv tins oi that icsponsc m a 
test situation Undoubtedly, foi many clinicians the chief interest 
found in the daily jound of psychological examinations consists in 
analysis of the subtle ways in which a child has diffcicd from his 
fellows in responding to one 01 anothci of the steieotypcd test sit¬ 
uations 

Second' A situation which is new to an individual evokes bchavioi 
just as tn/ly indicative of Ins peisonaliiy as a situation until which 
he is familiar Children's attendants often state that the child has 
not seemed like himself while at a psychological clinic foi study Can 
it not be argued, however, that when people and things to which 
the child is habituated to respond (often m «i manner conditioned 
by those people and things) are lacking in a situation, the tiue n.itme 
of his peisonahty is revealed ? That one knows veiy clemly some of 
the adaptive possibilities of the individual, aftci having seen him in 

*Acceptcd for publication by Arnold Gescll of the Editonal Uoiud and 
received in the Editorial Office, October 26, 1931. 
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a situation in which he has few habits or perseverative tendencies to 
influence his factions'* 

Many children between the ages of fifteen months ami four and 
a half yeais are bt ought each year to the Clinic of Child Develop¬ 
ment at Yale Umveisily either foi clinical study (often followed by a 
period of ie-education), 01 because they me subjects in vatious ic- 
scaicli piojccts Some of these cliiidien have been studied a number 
of tunes, thus affording a background of information against which 
to place obseivations of then social bchavioi A social situation m 
Which these cluldicn might be studied was icadilv available In the 
"Nuisery Gioup” the desued opportunity was found The Nuiseiy 
Group consists of six chilchen of pieschool age who aic in daily at¬ 
tendance thioughout the academic ycai. Childicn aie invited to be¬ 
come regular membeis of tins Gioup because they have been caicfullv 
studied and me known to be stable individuals, well developed phy¬ 
sically and intellectually 

The social situation attended by this gioup was new to each of 
the children taken into it fot this study It has common elements 
which make it somcwli.it comp.iiablc to a contiollcd experimental 
set-up, though, because it is a social situation, it cannot be controlled 
as a bit of appaiatus can he Fust, the Nuiseiy Gioup icmains the 
same thioughout any academic ycai, though the children who make 
it up unelcigo the changes inevitable as the lcsull of maturation and 
expcilcncc. Moicovci, cluldicn who me membeis of tins lcgulai 
group behave fiom day to day m a consistent and characteristic man¬ 
ner Thioughout one academic ycai, foi example, one of the chil¬ 
dren furnished spontaneously what amounted to a test situation for 
each of the new cluldicn intiocluced into the Gioup foi study Pie 
appicached a new child and, aftci a few moments’ observation, put 
Ins aims about him If the new child piotestcd, the fun was con¬ 
tinued If the embrace was accepted, intcicst ceased. Second, the 
room 01 yaid and the equipment may also be considcied one of the 
relative constants in the situation Howevct, one play object 01 an¬ 
other might be featuicd, depending upon the mtciests of the Nuiseiy 
Group pnoi to the new child’s enhance. It was not possible to con- 
tiol the houi at which the new cluldicn wcie taken to the nuiseiy, 
because cvc»y developmental examination piocecds at a diffcicnt rate 
of speed Sometimes the cluldien weie uuloois, sometimes m the 
yaid If uiduoLs, the obseivet was behind the one-way-vision succn 
with which Llic Nuiseiy is equipped. If outdoois, she was less well 



86 


JOl/RNAT, OF GIiNLTiC PSYCHOLOGY 


concealed in a bay window overlooking tlic yard or behind a sciccn 
door. 

Many children wetc watched in this social situation bcfoie the items 
for recording were decided upon. The common difficulties cn- 
countcicd in the study of social belmvioi of joung child icn, adequately 
enumerated clscwhcie hi the litciatme ( 1 ), weic vividly tcalled. 
One obscrvci cannot both watch and wiitc a full teem'd. Dictation 
is impossible whetc chi lilt civ must be within eandiot. Moicovcr, be¬ 
havior is capable of several mtciinflations bv as many observers. 
Items wcie necessarily chosen which could be iccoidcd by the check 
method and wcie objectified as fai as possible It became appalent, 
after a number of child icn had been watched, that tlicic was a cei- 
tain regularity about the way m winch the inhibitions induced by the 
new situation were released. An initial period of alctt but inactive 
observation on the part of the child was apt to he followed by a 
penod of active exploration oi the 100m oi yard, 01 exploitation of 
some object. Vocalization was usually the last activity to emerge. 
This represented the skeleton oi outline about which the behavior of 
the children differed. One child, foi instance, tiotted into the room, 
which he had not seen until that moment, saying nonchalantly, 
“Hello, boys and girls,” and immediately engaged in active play. 
Others never emerged fiom the pciiud of “frozen” observation. A 
very few took lcfugc in ciying and wcie removed. 

The child to he studied was taken to the Niuscry by the psycholo¬ 
gist, the mother remaining in one of the lccoption rooms. After the 
child had been put in touch with the woikci in chaige of the Nur¬ 
sery Group, and had been told the names of the child icn near him, 
the psychologist witlidiew, explaining that she would icturn in a 
short time, and that the child might “stay to plav.” No special plan 
was drawn up foi the adults in the Nui s ciy They wcie icquestcd 
to .ret in the way natural to them with any child in the room 

Three periods of observation, each five minutes in length, wcie 
decided upon. In the initial five-minute pc nod the examine i at¬ 
tempted to lecord, fiist, the number of times that the child’s attention 
shifted if he watched adult, or child, or looked at a plaything The 
numbet of attentional shifts depended somewhat upon the amount 
of the activity about him, hut, if the child became mtcicsted m some 
activity, observation of others (hopped out. The inimbci of atten¬ 
tion! shifts recorded was therefore an indication of the child’s type 
of adjustment In the initial pctiocl, also, the number of contacts 
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(other than observations) initiated by the child with othei individ¬ 
uals was lccorded, tiiose with adults and children separately. There 
was a wide langc of possibilities in the foim taken by these social 
contacts, fiom approacli to vocalization. Behavior of the child in 
response to advances made by othei individuals was also recouped 
If he weie lesponsivc eithci to adult 01 child, each response was 
noted. If he failed to respond to the advance of either adult or 
child, each failure to lespond was noted The difficulties encount¬ 
ered in the interpretation of such behavior can be readily understood 
Suppose, for instance, that the adult made a suggestion to the child 
involving the use of a spoon and the child failed to react or reacted 
negatively It was decided to check this as unresponsive Since the 
activity desued by the adult had not been cariicd out, in going over 
the checked cauls, “unresponsive” gave a truer concept of the pos¬ 
sible range of reaction than the term negative. 

In each five-minute peiiod, the numbei of things actually handled 
by the child was rccoided Following each five-minute penod (all 
times weie kept with a stop-watch) a few moments weic taken to 
write notes, evaluating check marks. The above episode, for in¬ 
stance, might be briefly described as “refuses spoon offered by adult.” 

In the second five-minute peiiod the amount of time that the child 
was active was recoidcd. Two stop-watches were used, One meas¬ 
ured the length of the peiiod. The second watcli was set in motion 
only when the child was active. Activity was defined to include 
motion of the Uunk oi limbs If the clulcl stood in one spot and 
simply moved his head to make his ohscivations, it was not recorded 
as activity. Hcic, as elsewheic, the method must be much lefined. 
Quantity of activity can be roughly estimated in this way, but not 
its qualitative aspects One child might occupy almost a minute 
moving constantly but vciy slowly acioss the yard, while anothci 
child had covered five times the amount of space and had used all 
pans of the body moie vigorously in the same peiiod of time. 

The thud five-numitc peiiod was dqvotcd to rccoiding the vocali¬ 
zations of the child Words were not recorded, but each time lie 
spoke a chock maik was placed in the appropriate division of the 
caul Ileie weie lecoidcd the numbei of tunes that the child spoke 
eitliei to an adult 01 to a child, the numbei of tunes he spoke in 
response to either an adult 01 child, the numbei of times be failed to 
icspond vocally when addressed hv adult oi child, and the numbei of 
times tliat lie t.tlked to himself Undei this last subdivision factual 
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and expressive vocalizations weic differentiated ns it was found tliat 
sometimes the child talked to himself calmly about what lie was doing 
or about the pioperlies of the tiling with which he was occupied, 
and that, at othci times, he squealed 01 was otherwise evpicssivc, 
even though solitaiy In certain instances such expressive behavior 
was intended indiicctly to attiact the attention of otheis, even though 
not appaicntly addressed to them. Again many refinements in tech¬ 
nique suggest themselves. 

The card used foi recording the above observations w.is as follows: 


Pciiods 5' Cheeks Remaihs 


Social contacts 

Obseivation only of. 

Adult 

Child 


Seff-initinted contacts 
Adult 
Child 


Approached—responsive 
To adult 
To child 


Approached—unresponsive; 
To adult 
To child 


Objects handled 

Gross muscular activity' 
(Legs, aims, Ci link) 
Objects handled 

Vocal izationv 
Self-initiated. 

Adult 

Child 


Responsive: 

Adult 

Child 


No response to 
Adult 
Child 


Soliloquy—factual 


—cxpi essivc 


Objects handled 
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TABLE 1 

Age (months) 

18 - 23 24 - 29 30 - 35 36 - 41 42 - 47 48 T 

Total 

Number of 
Children 

14 12 8 14 8 11 

67 


On the lcveisc side of the card the date, the child's name, his age, 
and intellectual status were recoided, as well as the names of the 
cluldien present on the day of the obseivation and the psychologist's 
summaiy of the penod of observation, which included atypical fea- 
tuies and a cutic.il estimate of the child's type of adjustment. 

Some 67 rccoids wcie made duiing the academic yeai 1930-1931. 
The age distiibution of the childien studied was as shown in Table 1 
With respect to economic background and intelligence the gioup 
was heterogeneous The homes of the largei piopoition of the chil- 
dien, however, weie aveiage 01 somewhat above the average With 
icspcct to intelligence, also, the majority of the childien weie avevage 
oi above Only one of the childien obseived was defective, a vety 
small number were a little below the avciage Too few childien 
have as yet been studied to make generalizations m teims of the coi- 
relation of intelligence and social behavior (ns obscived in this situ¬ 
ation) possible That the two aie not inter-ielated is indicated by 
one or two of the subdivisions of the study which me to be described 
In oidei to nuke it possible to compute one iccnid with anotlici, 
the lesponses in each division were l.nted as follows 1 icsponse was 
lated E) 2, D, 3, C, 4, B; 5 oi more, A. Thus, suppose a child 
talked once to a child and tlnce times to an adult His lespectivc 
ratings would be E and G in these two divisions With icspect to 
mtisculai activity, if the child weie active less than one minute out 
of the five, his rating was E, one to two minutes, D, two to tlncc 
minutes, C; thiee to four minutes, B\ foui to five minutes, A These 
ratings aie aibitiaiy, based only upon caieful study of the lecoids 
More childien must be studied before statistical distiibution can 
be made That the l.itings aie too ngorous is indicated by the veiy 
small percentage of A 's earned in any subdivision Time spent in 
obsci vat ion by the child was consideied scpaiatcly and was esti¬ 
mated in terms of little, medium, or much In Older to have the 
mtings for “obseivation” computable with the others in teims of 
freedom from inhibition, it was neccss.uv to lcveisc them quanti¬ 
tatively, since the moic observation there was the less "fice” the 
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Number of subjects 14 12 8 14 S 11 67 


Age level (months) 18 - 23 2V - 29 30 - 35 36 - 41 42 - 47' 
Observation, first 
period, all 

degrees 78.6% 100 0% 100.0% 100 0% 87.5% 

Initiates contact 

with childieil 78 6% 50 0% 25.0% 57,2% 25.0% 


Initiates contnct 

with adults 42 8% 41 7% 
Activity 100 0% 100 0% 

Talks to children 42 8% 75 0% 

Talks to adults 35.7% 66 6% 

Uses playthings in 

third period 100 0% 100 0% 

Soliloquy—factual 21.4%, 41 6% 

Soliloquy—expres¬ 
sive 35 7% 50.0% 

♦Percentages at the 42 - 47 age 
two markedly inhibited children in 


62 5% 21 8% 25 0% 

100 0% 93 0% 100 0% 

25.0% 57 2% 12 5% 

2S0% 42 8 r % 12 5% 


75 0% 78 6% 

37 5% 42 8% 


62 5% 
O 


37.5% 42,8% 37 5% 

level are influenced by the 
a small gioup 


48 -f- 


81 8% 

54 5% 

54.5% 

100 0 % 

54 5 % 

45 4% 

81 7% 

27 3% 

36 3% 
inclusion of 


child was Much observation was thcicfoic mted E, medium, G, 
little, A. A change from a C rating to an A lating in the obsciva- 
tion division tlieicfore indicates that the child was less occupied 
with watching otlicis and fieer to cariy on his own pursuits. 

That the items chosen for observation weic independent of age 
with respect to the ficqucncy of then manifestation is indicated by 
the figuies given in Table 2. Percentages aic licic estimated for 
the total number of children who behaved in the indicated wav at 
eacli age level, rcgaidlcss of lating. 

The behavior catcgoiics selected foi the above summniy, as well 
as those which follow in the paper, me those which depended chiefly 
upon the child’s own impulse to react to his sunoundings. Per¬ 
centages arc also similar in other cntcgoiics, hut aic moie difficult 
to interpret, lacking further refinement in the method, as variable 
stimulation by other individuals is implicated Thus a child might 
be rated B for response to adults. This tating might citlici indicate 
that he was an unusually responsive child or that the adult had 
made an unusual eftoit to help an inhibited child to adjust to the 
situation. Comparison of the peicentages of clnldicn at each age 
level who earned the C and D ratings for activity also indicates in¬ 
dependence of the age factoi. 

That the scheme is one which may be useful foi the study of pei- 
sonality differences was indicated by a companson of the iccords of 
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TABLE 3 


Age level 
(months) 

18-23 

24-29 

Numbei of sub¬ 
jects 

IV 

12 

Activity rating 

C 

35,7% 

25 0% 

Activity rating 

D 

21 4% 

41 7% 


30-35 

36-41 

42-47 

48+ 

8 

14 

8 

11 

25 0% 

28.6% 

25 0% 

9 0% 

25 0% 

21.4% 

12.5% 

63 S% 


two chilchen of very different personality make-up These two 
childien, X and Y, were /list studied before they were a year old 
They weie members of a group of infants who wcic being studied 
at a Well-Baby Conference. They were of especial interest tu the 
psychologist because of the marked difference in their social be¬ 
havior In otlici lespects there was marked similarity both in the 
childien and in their environment Thcij mothers had been at 
school together, the families lived within a few blocks of each other 
in a neighborhood mnikcd foi its economic homogeneity The chil¬ 
dren were the fust ones in then icspectivc families, whose standards 
of child caic were very similar. Theie was but three days’ differ¬ 
ence in tire chronological ages Computed rate of mental develop¬ 
ment was the same foi the two childien. Following examinations 
just befoie the childien wcic ten months of age, the psychologist 
made the following summary 

“These two haloes wcic seen on the same day m immediate 
succession Inspection icvcals the fact that then records on 
the monthly developmental schedules aic practically identical 
X, however. Rives an impression of development supcnm to 
that of Y. The question arose ns to wlictliei this was due to 
X‘s greatci social seem ity, self-confidence Y has an air of 
suspicion, docs not react at once to the material, cues tf the ex- 
aminet takes het So far as one can judge of successive rathei 
than simultaneous performances, the quality of ,Y’s perform¬ 
ance is very similai to that of Y with the exception of the 
"stepping movement" situation Y icfuscs to come to the exam¬ 
iner, docs not “step out 1 ’ when taken by hei mother X comes 
readily and nt once begins stepping movements Lntci, on 
catching sight of the examiner, X held out hei aims to invite 
the cxpcnence again Both childien probably have about an 
equal imount of soml stimulation Will those personality 
differences persist? Will X continue to give an impicssion of 
bettci development? Will this impicssion he only supcihcinl?” 
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When X and Y were eleven months of age a comparative exam¬ 
ination was arranged at which two otlici obseivcrs 1 weic present. 
Excerpts from the sununaiy made following this examination indi¬ 
cate that there was agreement as to the outstanding pcisonality 
diffeienccs. 

"Even after the horn of comparative examination, it is tlifh- 
cutt to determine with confidence which of the two children has 
the greater intelligence . • . The oulstnmUng dUFmcnce be¬ 
tween these two infants consisted in the 1 dative emotional 
poise on the one hand (X) and in almost unremitting quer- 
idousness on the other (Y) This qiicruloiisncss was audible 
and occasionally lose to the pitch of brief crying with tears, 
but for the most part consisted in a mild complaining attitude 
winch was too continuous and subdued to he called frctful- 
ness.” 

The two cluldicn were seen tit infrequent inlcivals following 
these eaily examinations with the constant differentiation that social 
adjustment was made more easily by X than by Y. When they wcic 
brought to the clinic successively at live yeais of age, the Nuiscry 
Group was available and the behavior of each child in this new sit- 
uation was observed. The accompanying charts picsenl the situation 
graphically. Home stand aids and expci iencc continued stnkingly 
stmiLu Both children had had school cxpcucncc; both children 
came to the clinic unaccompanied bv their motheis. Both chilclicn 
made a good adjustment to the examine) (who was remembered 
fiom the pievious yeai) during the petiod of the examination Even 
dunng the examination, the personality differences wcic evidenced 
by difference in comments X frequently said of a proposed test, 
"Oh, that’s easy,” and Y as frequently icmaikcd, ‘‘I can’t do that.” 
The actual examination iccords wcic almost identical, as may be 
seen by glancing at Ginph I A 

The profile for X, Graph I B, contiasts vividly hci bcluvioi in 
a new social situation with that of Y. 

A third cxceipt from a summary describes the diftcicnce in the 
behavior of X and Y while they weie with the Nuisciy Gioup. 

"Y stood for the moat part otiieivlng alertly but not muci- 
ing in. X knew what site wanted to do and ashed permission 
to do it Most of hei social icfeicncc ivns to adults, but she 

l Dr A L Gesoll mid Di E E, Loid. 
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Rosponsivo - adults 

- children 

Self initiated eoilact - adults 

- childfan 

Numbar objects ewd - 5 
Amount of activity - S' 
Vocalizations “ da«iU# 

- cbililran 
~ 3Qlf 



I 



A Coinpmison of Developmental Examinations 


Detroit 

Drawing 

Numbar concept (couohny) 

Comprahension 

Palionco card 
'Weights 
Colors 
Adalbert its 

Vocabulary 
Commissions 
Right and la(t hand 
(•Vising {oatupas 
Coins 

Roto memory 
Picture® 

Bowlinot 

Diamond 

Addition and subtraction 



Slanlord-Binet I Q 120 Stanford-Bmet I Q • 12.0 


B, Comparison of Behavior m a Social Situation New to X and Y 


CHART 1 


was at moments in social contact with the other chilchen and 
was talked to by othti children One of the regular members 
of the Group made his habitual approach (''Can you talk? 
Talk, thenl”) to X luit not to Y X was loath to leave, wished 
to continue enjoyed activities Y wns Rind to leave That Y 
was not inhibited by a new dress, as was thought at first, but 
by the soli a I situation was evidenced by the fact that m spite 
of the new <1 1 css she displayed climbing and tumbling activ¬ 
ities, snnilai to those she had witnessed in the othci children, 
os soon as she tcached home and icgaincd a feeling of se¬ 
em tly and freedom from inhibition” 
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The easy adjustment made by X as an infant to new situations 
and new people remained cliaiacteristic of hci, then, each time that 
she was seen up to five years of age Y, on tile other hand, with 
similar endowment and environmental influence},, was consistently 
insecure, distrustful not only of others but of her own capacity, 
when confronted with new situations and new people. 

Such personality differences might be described by a number of 
terms—a child might be called cxti averted 01 intiovcited; socially 
aggressive or socially withdrawn The fact of interest here is that 
the differences wcic leadily iccordable in a shoit pciiod of time by 
the use of the scheme under discussion and aic capable of giapluc 
representation, 

A group of children of nuisery-school age was also studied in the 
way described above. Recoids were made at one of the private 
nursery schools of eleven childicn on the day that they first cntcicd. 2 
In ordei that the record might be made within a few minutes of 
their arrival on the first day of their attendance at school, the day 
and hour of ariival weie caicfully ai ranged with the mothcis. Since 
the children had not been to the school befoic except for a psycho¬ 
logical examination, did not know either the tcachcis or the children, 
they were thus placed in a new situation vciy comparable to that 
offered by the Nuisciy Gioup at The Clinic of Child Develop¬ 
ment. After the winter's experience at the nuiseiy school, these 
eleven children were taken individually to The Clinic of Child 
Development, where records were made of their bchavioi when 
they weie introduced into the Nursciv Group. One thus had two 
records of behavior in comparable new situations. Foi each child 
approximately eight months maturation and social experience of the 
type offeied by a nursery school had intervened. Since much of the 
equipment was similar in the two places, the room or yaid and the 
adults and children piescnted the unfamiliar fcatuics on the occa¬ 
sion of the second record. If one tries to tieat the iccords as a 
group, they at once become meaningless. It is only when the records 
are considered individually that they have meaning. This must of 
necessity be so, since the tendencies emphasized by air uninhibited 
child are cancelled by the jccord made by an inhibited child. 

In Table 4 the ratings of the eleven childicn are summaiized. 
The ratings for caclr child’s two recoids aic adjacent. 

hanks are due Miss Doiothy A Cannon for hci mlcrcst and cooper¬ 
ation 
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As might have been expected, three tendencies declared them¬ 
selves when the records of these children wcic studied. Four chil¬ 
dren were less inhibited by the second new situation. Two children 
were more inhibited in the second situation than they had been in 
the fust The records of the icmaining five children wcic very 
similar foi the two situations. 

Ulustiatirg the fust tendency, childicn Nos. 1, 2, 7, and 8 earned 
ratings which moved in the dncction of increased ftccdoni. These 
four children wcic all said to have improved in elicit ability to ad¬ 
just in a social group in the couise of the winter's cxpci lencc at the 
nurseiy school. The increased freedom m the ease of child No. 2 
will be noted to be almost negligible With respect to pcisonality 
she was one of the most mteicsting childicn studied. She had been 
studied cvci since four months of age and had consistently shown a 
marked degicc of social insecurity She watched the othci children 
in the nuisciv school foi weeks befoie she became fiee enough to 
use the nutcnals heiself It was also a mattci of weeks before she 
spoke to anyone, adult or child, at the school. Hcfoic leaving school 
she had begun to use blocks, making veiy inteicsting consti actions, 
to approach anothci child occasionally and to lespond to the adults 
in whispers, and occasionally aloud This change in the direction 
of greater activity in a social gioup is icflcctcd in a slightly higher 
rating for activity when seen in the second new social situation. Her 
behavior in the two situations w.u>, howcvci, stiikingly similar 
Child No 8 also behaved very consistently in the two situations 
with slightly gicatci freedom in the use of toys on the second occa¬ 
sion She had been thought of at the nurseiy school as aloof ami 
compaiativcly independent of people 

Child No. 7 had had a very difficult time in making hei initial 
adjustment at the nursery school. She was markedly dependent on 
adults It was some time befoie she was able to establish lelations 
with the children, Other children of similar chronological age did 
so more easily. Although she did not cry on the second occasion as 
she had on the first and showed definite unpiovemcnt in her ability 
to make one of a group, she earned no high latmgs in the situations 
which required social initiative. She was frcei in the sense that she 
moved about the loom and explored many of the objects, but she 
made only one advance to any othci individual. Matur.uion and 
experience had certainly had their effect She was busy throughout 
the second period as she had not been in the first. A stiangci might 
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not have lecognizcd her as a new child. She was sohtaiy in the 
second new social situation, though on easy teims with many of the 
cluldicn in the social situation to which she had become habituated 

Child No. 1 was one of those who “flowered” while in the nurs¬ 
ery school As he was an only child and had had only few contacts 
with others bcfoie cnlenng the school, it may he picsumcd that his 
ability to make contacts with otheis was latent and needed only the 
propei envuonment to develop. 

Of the two children who were less fice on the second occasion 
than they had been on the first, child No + was a particularly out¬ 
going child when first seen He was in the early months of the year 
with the younger group of childien in the nursery school He ap¬ 
peared to be better developed than the others and he was therefore 
placed in the oldei group. The wisdom of this step was questioned 
by the teachers, as he became a follower wheie lie had been a leadei 
It will be noted that lie earned ratings in eveiy categoiy but one, 
that the diffeience in the two adjustments may be considered to be 
quantitative rathei than qualitative. That is, he was still free in a 
new group, but less impulsively out-gomg than he had been when 
first seen. The second child in this gioup (No. 3) was a very dif¬ 
ferent type of child, consistently withdrawn socially and a matter 
of concern to the teachers because she did not become freer. Even 
though both illustrated the same tendency, the difference between 
the two children is vividly brought out by a comparison of the foui 
sets of ratings. 

The gioup illustrating the third tendency consisted of children 
Nos 5, 6, 9, 10, and 11. They were relatively fiee children when 
first observed and in each case the two lecords do not differ 
maikedly In each case higher ratings on the second lecord in one 
or two categories are offset by lower latmgs in one or two otheis 
In descending order with tespect to degree of social initiative they 
are Nos. 5, 6, 11, 9, and 10 

In Giaph 2 the recoids of three childien representative of three 
types of adjustment arc shown. 

Record 1 is that of a child who was veiy much inhibited by the 
new situation. She spent the whole period standing with her finger 
at her mouth watching the children. Activity consisted in shifting 
horn one foot to the other. She was umesponsive to two children 
who approached her Record 3 is that of a child who was not in¬ 
hibited by the new situation. From the moment of his entrance fie 
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Watches others 
Initiates contact - children 
- adults 

Activity (5') 

Talks to children 
to adults 
Uses playthings 
Soil to guy - factual 

- expressive 

1 - Inhibited, child 

2 Adjustment representing rncan between extroroes 

3 . Unlnhihited child 

CIIAR1 2 

acted, in popuUi terminology, as if “emiicly at home/' Kccoul 2 
represents the mean between the two extremes 'Flic child was 
neither particularly impulsive not much inhibited lie looked the 
situation over and proceeded to busy himself with a fail sense of 
security and willingness to approach othcis. 

Conclusions 

1. Though tlie described scheme foi obset ving the behavior of 
children in social situations new to them must he much further ic- 
fined, in its present state of development it is useful in the detection 
and graphic lepiescntation of personality diftetenecs in chtldicn of 
preschool age. 

2. Behavior as obscived and recorded in the new situation was 
characteristic of the children as they wcic known in other situa¬ 
tions This is impoitant if the method is to lie used when a child is 
studied for the first time under conditions simihu to those of this 
study, as it indicates that one can take the lcsults to he ichnblc indi¬ 
cators of the child’s personality traits 

3. It was tiue of the cliildicn obscived that the dcgice of fiec- 
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dom from inhibition in a new social situation was not determined 
by age or relative mental development. 

4. The passage of time, with all that it implies in terms of ma¬ 
turation and experience, modified but did not alter the type of the 
reaction of the children studied. 
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METHODE D’EVALUER LES REACTIONS DES ENFANTS DANS UNE 
SITUATION SOCIALE NOUVELLE 
(R4sum4) 

On a fait unc methode d’4valuer les reactions des enfants d'Sge pr4scolaire 
dane unc situation sociale nouvelle pour eux On a diviad leg observations 
en trois periodes, durant chacune cxactement cinq minutes Dans la premiere 
p4riode on a not6 les changemcnts de (’attention de I’enfant pendant qu’il 
regarde les a litres et ses contacts initifis par lui-meme avec vn aduhe ou un 
enfant; dans la deuxidme p4riode on a note la durce du temps oil d est 
actif; dans la troisi4me pfiiiodc on a not6 scs vocalisations, initiees par lui- 
meme ou en r4ponse d'autres, ou son soliloque. An moycn de cette m4tliodc 
il a 4t4 possible de repr4scntcr graphiquemcnt ses dilf4rent9 types de reaction 
Le comportement observe et note dans la situation nouvelle a 4t4 caract4risti- 
qilc des enfants, coinmc on les n connus c» d'autres situations Ecs reactions 
des enfants obscrv4es dang deux situations sociales nouvclles, avec un inter- 
valle de huit mois entre leg observations, ont 4t4 modifies main non changes 
en type. Washburn 


EIN SCHEMA ZUR MESSUNG VON KINDLICHEN REAKTIONEN IN 
NEUEN GESELLSCHAFTLICHEN SITUATIONEN 
(Rcferat) 

Es wurde ein Schema festgelegt zur Measung von Reaktionen voischul- 
pflichtiger Kinder in gesellschaftlichen Situationen, die fiir sic neu sind. 
Die Deobachtungen wurden in drei je funf Minuten Inngc Zeitabschnitte 
zerlegt Im ersten Abschnitt wandert die Aufmerksamkeit des Kindes, wenn 
ca andere beobachtet, eg wurden seine selbstveranlassten Kontakte mit 
Erwachsenen oder Kmdern aufgezciclinet Im zweiten Abschnitt wurde die 
Dauer der Aktlvitat registries Im dntten wurden seine selbstveranlassten 
und seine rcaktionsweisen Vokahsationen aufgezeichnet, und zwar Selbstge- 
sprache sowohl wie Gesprache mit andern Indem man dieses Schema an- 
wandte, war cs moglich, verschicdene Reaktionstypen graphisch darzustelien 
Das in neuen Situationen beobachtete und aufgezcichnete Verhalten der 
Kinder erwics sicli als charakteristisch, wenn verglichen mit dem in andern 
Lagen bekonnten Die in neuen Situationen beobachtetcn Reaktionen, vor 
und nach emem achtmonntlichen Unterbruch, unterscheiden sich zwar, sind 
nber dem Typus nach gleich. Washdurn 



A STUDY OF THE EMOTIONS OF CHILDREN WITH 
PARTICULAR REFERENCE TO CIRCULATORY 
AND RESPIRATORY CHANGES* 1 


ftom the Psychological Lnbornfoues of the Umvctuly of H'tscojism 


Wilbirt 8. Ray 


Physiological methods of investigating emotions have been used in 
several studies, but always >vith adults This paper is a iepoit of 
an attempt to apply the same methods to children. Children’s re¬ 
actions arc theoretically moic n.uvc and less ovcrlatd with learning 
than are those of adults, and it would seem that conditions which 
are common to all individuals should show up moic dearly with 
children than with adult*. On the othei hand, children ccitainly 
offer difficulties not found in using adults as subjects Children are 
more shy, in general, than adults. They do not follow diiections as 
well; several of our records have been vitiated by the fact that the 
children did not sit quietly enough to give a record which could be 
interpreted Children do not give vcibal rcpoits which arc at all 
reliable. This statement is illustrated by the present case The 
stimulus used was designed to mouse an emotion of fern. After the 
experimental session was finished the child was asked if he had been 
frightened, and he almost invariably denied that he had been Fiom 
the experimenter’s own experience with tire apparatus and fionr ob¬ 
servation of the children’s behavior, it seems necessary to conclude 
that this reply was due to a social training which places tnoie em¬ 
phasis on bravery than on truthfulness 

Subjects 

The subjects used were 25 boys from Grades 3 to 7, inclusive, of 
the Draper School, Madison, Wisconsin, 2 They ranged in age from 

•Recommended for publication by V A. C. Ilcmnon, accepted by Carl 
Murchison of the Editorial Board, and received in the Editorial Office, 
October 2, 1930 

This work was done at the University of Wisconsin under the direction 
of Professor V. A. C. Ilcnmon I anv grateful for his supervision nml Ida 
helpful suggestions. 

*My thank9 are due the Madison Board of Education and to Miss A 
R Marvin, Principal of the Draper School, for permission to use these 
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7 to 12 \eais, ami m IQ hum 71 to 1-14 r \ hex weie selected at 
l.imlom In thru tcaclieis ,in«! In the school puncipal 

Aim* \r \ i us 

Die stimulus used was one of tin, two “pnm«u\ fo.n stimuli," ft 
Muldcn loss of siippoil 'rills w.is piouded In’ a elun \\Inch (hopped 
foi a distance of two to ill ice inches, the actual distance depending 
on tlie weight of the suhiect This than was fitted up in the Um- 
\cisiti of Wisconsin Machine Shop A cilmdei was fastened to the 
hottom of a small iMoms chan This owned up and down, uuly¬ 
ing the chan with it, on a piston extending up fiom the llooi Two 
tnggcis weic piovided, one to hold the chan up and one to catch it 
when it fell and pit vent a leboum! In oidci to picvent a mi at tlie 
end of the f.ill, the lei's of the chan wcic icmoved and pistons 
fastened m then places Each of these pistons moved in a c\hndei 
bolted to the flnoi The c\luulet contained a coil spimg built to be 
completely collapsed by a weight of 40 pounds Thus, a total weight 
of 160 pounds, including the weight of the chan, was nccessaiy to 
completely collapse the sptings and gwe a t«u at the end of the fall 
All pistons and cylindeis weie gtcased to eliminate noise as fai as 
possible 'l'lic pistons and spungs weie so ananged that the chaii 
fell about an inch liefoie touching the spungs, A foot level jcikcd 
out the tnggci holding up the chan and allowed it to tall h\ its own 
weight plus the weight ok the subject As the level extended urnltu 
a table placed just to the left of the subject’s chan, the experimental 
could sit at this table and pi ess (he leva wnth his foot without the 
subject’s knowing that am thing was about to happen 

A detailed pictuie of the bottom ol the chaii is show'll in Elgine 1. 
The two tnggcis aie shown, one attached to the foot lcvci. The 
wnc attached to the otlici tuggei and i mining to the chan leg 
f.ut!icst m tlie foiegiound was used m pulling out tins inggei when 
the chan was laiscd The wooden piece in hack of tlie chan cat lies 
elcctncal contacts which actuate an elect]omagnctie matkei when the 
chair falls 

'Hie subjects’ leactions to the stimulus weie iccoidcd b\ a Sumnei 
pneuinogiaph and a modified lonn of the Eilangei sphvginomannm- 
(lei 'These insliuments weie uinnecled with M,ne\ lamhouis foi 


Utikliui, ami lo Miss M.uxiii iml ilu \,iiiniis uailius (omiimil Mi dun 
help m sum mg llu i oopi i alion of iht subju Is 



JOURN W, 01 (rlMIIC J'S\ LIIOLOtlV 
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recording the reactions on smoked papei. A time record was made 
with a Jaquet chronometer. The markers were arranged in a com¬ 
paratively straight line to mark on a 10-mch smoked paper carried 
on a double-drum kymograph Scratch marks were made at the 
beginning of the record for use in measuring the record. 

Procedure 

The experimenter called for the child at the school and walked up 
across the campus to the laboratory with him. Wiaps were removed 
in the experimental’s office, and, on entering the experimental room, 
the child was invited to sit down There were only two chairs in 
the room, one foi the experimenter and one for the subject As the 
experimenters chair was pushed under the table, the natural place 
for the child to sit was in the experimental chaii. Thus no particu¬ 
lar attention was drawn to the chair itself The child was now given 
the Stanford-Binet Intelligence Test. Tins not only served to deter¬ 
mine the child’s mental age, but also gave hint time to become some¬ 
what accustomed to lus new surioundings. 

Immediately aftci the conclusion of the intelligence test, the ap¬ 
paratus was adjusted in a manner as matter-of-fact as possible, an 
attempt being made to distiact the child’s attention from the uncom¬ 
fortable apparatus by talking to him The child was now assured 
that nothing would hurt him and that if cithci part of the appaiatus 
did hurt it would be loosened immediately. The subject was asked 
to sit as still as possible, this being emphasized as if it were the im¬ 
portant part of the whole proceeding. 

Two 01 tin cc pichininary runs were made with the rcomling 
appaiatus in place, hut with no stimulus, the sphygmomanometer cuff 
pressure being released at the end of each Each of these runs lasted 
from one to two minutes and was succeeded by a rest of two to six 
minutes. Thus it was hoped to allay any appichcnsion felt toward 
the apparatus and to remove, at least partially, those effects always 
present due to the appaiatus itself No measurements have been 
made of these picluninaiy iccoids 

After an mtcival of five minutes 01 moic, the test tun followed. 
A "normal” lecoul was taken for one minute and then the chan 
stimulus was applied The lecoul continued aftci the stimulus for 
at least half a minute, and usually for over two minutes. 
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Measurements oi Rfcords 

The jerk of the falling chaii played havoc with the markers: so a 
period of five seconds just after the stimulus lias been discarded in 
each record This period has been taken as long enough to obviate 
the mechanical effects of the falling chair in all cases. Inspection of 
the records seemed to show that most of the macioscopic changes had 
disappeared in 20 seconds. After discarding 5 seconds, this leaves a 
15-second period for measurement In addition to tins period, tlucc 
other periods similar in length have been measured, one just before 
the stimulus, referred to hereafter as the “A" period; one starting 
three-quarters of a minute before the stimulus and ending half a 
minute before the stimulus, referred to hereafter as the "P” period; 
and one the last quarter of the second minute after the stimulus, the 
ll R J> period. The period just after the stimulus is called the "B” 
period. 

In each of these periods the circulatory rate, respiratory rate, and 
inspiration-expiration times were measured These are considered to 
be more accurate indicators than those about to he mentioned, as ex¬ 
plained below. The amplitudes of the circulatory and respnatoiv 
tracings were measured in the A and B periods only Respiration 
measurements were made for five complete cycles, tins mnning ap¬ 
proximately 15 seconds, and all othei measuiemcnts were made foi 
exact 15-second periods. 

Results 

Photographs of two records are shown in Figures 2 and 3. The 
fourth line from the top in Figure 2 is a psychogalvanic record. 
These records were taken duiing the first part of the experiment, but 
were then discarded The down stioke of the marker on the respira¬ 
tion record represents inspiration. 

The results of the measurements of the lccords arc shown in 
Tables 1 and 2. Table 1 gives the raw measurements for the 15- 
second periods. Since one subject cannot be compared with another, 
each suhject has been compared with himself as a control by dividing 
his record for one period by his record for another period. For ex¬ 
ample, the pulse-rate in Peiiod B is divided by the pulsc-iate in 
Period A. This gives the values found in the column of Table 2 
headed B/A All the columns in Table 2 have been calculated in a 

similar manner. 



■V /-? y 


\ STUD’V or J HE LMOIIONS Or CH1LDR1-N 


105 



FIGURE 2 
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TABLE 1 


Subject 

P 

Pulse-rate 

A B 

R 

P 

Respiratory-rate 

A B R 

I 

31 

31 

30 

30 

5 

6 

7 5 

5 3 

2 

19 5 

19 

20 

19 

5 3 

5.5 

5 5 

5 3 

3 

21 5 

23 

22 

23 

6 

6 

6 

6 

4 

27 

28 

28 

27 

5 5 

5 5 

6 

6 5 

5 

22 

22 

24 

22 

6 5 

7 

7 5 

6 

6 

27 

26 

24 

26 

5 

45 

65 

45 

7 

23 

24 

26 

22 

4 

45 

7 5 

3.5 

8 

18 

19 

18 

18 

5 6 

5 

7 

43 

9 

22 

24 5 

19 

22 

6 5 

5 25 

6 5 

S 

10 

25 S 

25 

22 


5 

5 

5.5 


11 

23 

22 

23 5 

24 

4.7 

4 

45 

5 

12 

21 5 

21 

25 


5 5 

6 

6 25 


13 

22 

23 

21 

23 

5 5 

5 5 

5.5 

6 

14 

24 

27 

27 


5.5 

5 

6 5 


IS 

19 

17 

17 

17 5 

7 

6 75 

8 5 

6 

16 

25 5 

25 

24 


5 5 

6 5 

6 5 


17 


21 

20 



5 

5 


18 

20 

18 

18 

19 

7 

6 

6 

6 

19 

24 

23 5 

21 

21 5 

4 

45 

5 5 

4 5 

20 

27 

26 

23 

22 

4 5 

45 

5 

5 

21 

22 

22 

18 

24 

5 5 

5 75 

5 

5 8 

22 

22 

22 

24 

22 

6 5 

6 

9 

6 5 

23 

19 

19 

18 

19 

6 

5 25 

6 

5 5 

24 

20.5 

21 5 

23 

22 

5 3 

5 

6 

5.5 

25 

21 

22 5 

23 

23 5 

5 

5 

6 

6 


Mean inspiration- 


Mean deviation, 


Subject 

expiration ratio 



I-E ratio 



P 

A 

B 

R 

P 

A 

B 

R 

1 

668 

448 1 083 

566 

.096 

016 

150 

046 

2 

503 

624 

667 

567 

054 

042 

054 

108 

3 

486 

761 

534 

325 

068 

111 

202 

061 

4 

373 

270 

401 

453 

128 

026 

022 

100 

5 

551 

580 

807 

557 

046 

063 

097 

088 

6 

,760 

634 

950 

535 

169 

125 

520 

184 

7 

384 

495 

518 

260 

,065 

157 

134 

109 

8 

484 

533 

819 

511 

053 

120 

645 

1+1 

9 

523 

441 

497 

377 

076 

071 

050 

135 

10 

4S9 

+55 

7 72 


0S6 

09S 

237 


11 

448 

319 

465 

403 

114 

038 

030 

,089 

12 

414 

615 

620 


045 

148 

080 


13 

474 

473 

471 

303 

041 

030 

072 

030 

14 

404 

3 57 1 219 


057 

050 

483 


IS 

351 

605 

512 

476 

.073 

068 

195 

086 

16 

576 

.541 

905 


091 

088 

353 


17 


+50 

451 



143 

142 


18 

748 

652 

495 

.623 

063 

039 

169 

182 

19 

480 

345 

577 

.420 

,236 

043 

108 

106 

20 

373 

351 

.348 

343 

.073 

,017 

046 

0+3 

21 

568 

592 

.600 

808 

129 

.119 

051 

.230 

22 

451 

5 94 

682 

615 

074 

097 

140 

140 

23 

667 

654 

S77 

536 

100 

062 

057 

.080 

24 

574 

582 

515 

580 

061 

.072 

043 

.028 

25 

555 

617 

663 

635 

078 

098 

146 

063 
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TABLE I ( continued) 


Subject 

Pulse 

Mean 

Mean deviation of 

amplitude amplitude 

AD A B 

Respiration 

Mean 

Mean deviation of 

amplitude amplitude 

A B A B 

1 

127 

132 

005 

010 

289 

.356 

035 

035 

2 

095 

.129 

006 

Oil 

078 

.099 

U06 

021 

3 

.081 

112 

003 

006 

230 

171 

060 

065 

4 

079 

109 

005 

012 

207 

231 

024 

053 

5 

052 

053 

006 

007 

.112 

221 

034 

109 

6 

054 

070 

006 

003 

133 

414 

025 

231 

7 

057 

061 

007 

008 

050 

060 

032 

.012 

8 

109 

171 

007 

021 

158 

201 

009 

055 

9 

.076 

111 

005 

008 

031 

.077 

008 

.043 

10 

130 

174 

006 

022 

040 

080 

012 

,020 

11 

.059 

.085 

OOS 

010 

130 

114 

010 

005 

12 

.098 

091 

013 

010 

060 

084 

012 

003 

13 

OSO 

.094 

004 

007 

053 

.094 

003 

010 

14 

.109 

107 

007 

015 

122 

180 

.030 

014 

15 

061 

064 

011 

.006 

027 

020 

007 

.008 

16 

102 

129 

004 

010 

064 

.073 

011 

010 

17 

126 

129 

,008 

Oil 

132 

133 

,070 

026 

18 

.077 

102 

005 

.016 

.042 

091 

003 

019 

19 

103 

170 

009 

014 

085 

195 

016 

064 

20 

095 

084 

.007 

005 

072 

068 

019 

016 

21 

031 

060 

002 

.008 

137 

175 

.020 

036 

22 

042 

054 

003 

004 

.012 

045 

012 

.006 

23 

024 

034 

004 

003 

202 

193 

,023 

022 

24 

043 

057 

004 

.005 

164 

124 

016 

015 

25 

030 

037 

0002 

0045 

135 

172 

006 

014 


TABLE 2 


Subject 

Pulsc-rntc ratios 
A/P B/A R/A 

Rcspiratory-iatc ratios 
A/P B/A R/A 

Mean I/E rntios 
A/P B/A R/A 

I 

1 00 

0 97 

0 97 

I 20 

1.25 

0.88 

0 67 

2 42 

1,26 

2 

0 97 

1 05 

I 00 

1 04 

1 00 

096 

1 24 

1 07 

0 91 

3 

1 07 

0 96 

I 00 

1 00 

1.00 

1 00 

1 57 

0 70 

0 43 

4 

1 04 

1,00 

0 96 

1 00 

1 09 

1.18 

0 72 

1 19 

1 68 

5 

1 00 

1 09 

1 00 

1 08 

1 07 

0 86 

1 05 

1 39 

0 96 

6 

0 96 

0 92 

I 00 

0 90 

1.44 

1 00 

0 83 

1 50 

0 84 

7 

1,04 

1 08 

0 92 

1 13 

1 67 

0 78 

1,29 

1 05 

0 53 

8 

1 06 

0 95 

0.95 

0,89 

1 40 

0 86 

1 10 

1 54 

0 96 

9 

1 11 

0 78 

0 90 

0 81 

1 24 

0 95 

0 84 

1 13 

0 35 

10 

0 98 

0 88 


1,00 

1 10 


0 93 

1 70 


11 

0 96 

1 07 

1 09 

0 85 

1.13 

1 25 

0 71 

1 46 

1 26 

12 

0.98 

1 19 

, 

1 09 

1 04 


1 49 

1 01 


13 

1 05 

0 91 

1.00 

1 00 

1.00 

1 09 

100 

l 00 

0 64 

14 

1,13 

1 OO 


0.91 

1 30 


0 88 

3 11 


15 

0 89 

1 00 

1 03 

0 96 

1.26 

0S9 

1 72 

0 85 

0.79 

16 

0 98 

0 96 

. 

1 18 

1.00 


0 94 

1 67 


17 

, . 

0.95 


, 

1 00 



1 00 


18 

0 90 

1 00 

1 06 

0 86 

1 00 

1 00 

0 87 

0 76 

0.96 

19 

0,98 

0 89 

0 91 

1 13 

1 22 

1 00 

0 72 

1 67 

1.22 

20 

0 96 

0.88 

0 85 

1,00 

1 11 

1 11 

0.94 

0 99 

0 98 

21 

1 00 

0 82 

1 09 

1 05 

0 87 

1 01 

1.04 

1.01 

1 36 

22 

1,00 

1 09 

1 00 

0 92 

1 50 

1 08 

1 32 

1.15 

1 04 

23 

1.00 

0 95 

1 00 

0 88 

1 14 

1.05 

0 98 

0.88 

0 82 

24 

1 05 

1 07 

1 02 

0 94 

1 20 

1 10 

1 01 

0 88 

1 00 

25 

1.07 

1.02 

1 04 

1 00 

1 20 

1.20 

1.11 

1 07 

1 03 
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TABLE 2 ( continued ) 


Mean deviation 
of I/E ratios 

Subject A/P B/A R/A 

Pulse 

Mean Mean dev. 
amplitude amplitude 
ratio B/A ratio B/A 

Respiration 

Mean Mean dev. 
amplitude amplitude 
ratio B/A ratio B/A 

1 

017 

9.38 

2 87 

1.04 


1 23 

1 00 

2 

0.78 

1 29 

2.57 

1 36 

1 83 

1.27 

3 50 

3 

1 63 

1.82 

0 55 

1 38 

2 00 

0.74 

1 08 

4 

0,20 

0 85 

3 85 

1 38 

2 40 

1 12 

2 21 

S 

1.37 

1 54 

140 

1 02 

1.17 

1 97 

3 21 

6 

0.74 

416 

147 

1 30 

0.50 

3 It 

9 36 

7 

2 42 

0 85 

0 69 

1 07 

1 14 

1 20 

0 38 

8 

2.26 

5 38 

1 18 

1 57 

3 00 

127 

6 11 

9 

0.93 

0 70 

1.90 

1.46 

1 60 

2 48 

5 48 

10 

1,75 

2 42 


1 34 

3.67 

2.00 

1 67 

11 

0.33 

0 79 

2 34 

1 44 

125 

0 88 

0 50 

12 

3 29 

0 54 


0 93 

0 77 

140 

0 25 

13 

0 73 

2 40 

1 00 

1 18 

1 75 

1 77 

3 33 

14 

0 88 

9 66 


0 98 

2.14 

148 

0 47 

IS 

0 93 

2,87 

1 26 

1 05 

0,56 

0 74 

1.14 

16 

0 97 

4.01 


1 26 

2.50 

l 14 

0.91 

17 


0.99 


1 02 

1.38 

101 

0 37 

18 

0 62 

4 33 

4 67 

1 32 

3 20 

217 

2 38 

19 

0 18 

251 

2,47 

1 65 

1 56 

2,29 

4 00 

20 

0 23 

2 71 

2 53 

0 88 

0 71 

0 94 

0 84 

21 

0 92 

0 43 

1 93 

1 94 

4 00 

128 

1 80 

22 

1 31 

144 

144 

1 29 

1 33 

1 07 

0 50 

23 

0 62 

0 92 

129 

1 42 

0 75 

0 96 

0 96 

24 

1 18 

0 60 

0 39 

1.33 

1 25 

0 76 

0 94 

25 

1 26 

149 

0 64 

1 23 

22 50 

1 27 

2 33 


Discussion 

The Sumner pneumograph has ceitmn serious disadvantages In 
ordei to be effective, it must be tight around the subject’s chest This 
causes considerable discomfort and so introduces into a situation a 
very undesuable feature The pain is heightened by the fact that 
the tube is only about an inch in width. The narrow width furthei 
necessitates that the pneumogiaph, to secuie the best possible recoid, 
be placed at the point of greatest expansion of the subject’s chest 
Now this point of gieatest expansion changes ( a ) as the discomfort 
of the cincture induces a change fiom thoracic to abdominal breath¬ 
ing, 01 vice versa, and ( b ) with an emotional stimulus Both of 
these objections are overcome, at least paitially, by using for a pneu¬ 
mograph a football bladder placed with its long axis parallel to the 
spine. The bladdei is slightly inflated and bound to the subject’s 
body with a stiip of cloth The slight degree of inflation causes no 
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pain to the subject, but is still great enough to move the accompany¬ 
ing tambour a distance sufficient to give a good record The bladder 
is long enough to cover any possible movement of the point of greatest 
expansion except in very tall subjects 
The Sumner pneumograph, moreover, gives a measurement of rate 
of respiration ratliei than of actual volume of air, which is, of course, 
the measurement at which we aim when wc record the rate. The 
amplitude of the tracing from a pneumograph cannot be calibrated 
to give a good index of the volume of an respired. The relation 
varies with the vital capacity of the subject, with the shape of his 
chest, with the amplitude of the inspiration, and with the type of 
breathing, thoracic or abdominal. The bodv plethysraograph would 
overcome all of the objections mentioned, but, as it involves immers¬ 
ing the subject in a tank of water up to the neck, it is hardly a prac¬ 
tical instrument foi use in a psychological laboratory. 

The Erlangcr sphygmomanometer also has certain disadvantages 
It, like the Sumner pneumograph, is painful to the subject Further, 
it gives us a continuous measure of rates, but not of pressures. If 
the sphygmomanometer is set between systolic and diastolic pressures 
we can say that probably an increase in the size of the movement of 
the tambour lever indicates a lise m blood-pressure But this is not 
so if the preliminary piessurc was set too close to diastolic, oi if the 
pressure change is great enough Kolls (3) describes an instrument 
for measuring blood pressure continuously, but it uses two arm cuffs 
and gives a measurement of systolic rather than of diastolic pressure 
Physiologists are coming to believe that diastolic pressure is more im¬ 
portant than systolic (McLeod, 5, pp 343 ff). Landis (4) describes 
a method for taking blood-pressures at short intervals, but not con¬ 
tinuously. Fantus (2) also describes an instrument for taking serial 
records Perhaps it might be well for some experimenter to try 
measuring the rate of the heart with one sphygmomanometer and 
talcing a rapid serial record with another 

Many experimenters have concealed their apparatus from the sub¬ 
ject’s view by placing it in another room It is questionable whether 
this is wise, particularly with young subjects. Naive subjects come 
into the room expecting the worst, and mysterious wires and tubes 
running out through holes in the wall do nothing to allay their 
apprehension. 
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TABLE 3* 


Column 

Difference 
(Mean B/A— 
Mean A/P) 

PB «tt 

D 

Chances in 100 
of difference 
being real 

PE’Uft 

Pulse-rate 

0304- 



98 0 

Respiratory-rate 



4.80 

100 0 

Mean 1/E 

2170 



97.5 

Mean Pev I/E 

\ 270+ 

332 

3 80 

99.5 


•Probable error s in this ta ble have been calculated by the formula 

P,E, A tff~VP>E* ~VPE 2 — 2r PE PE Case No 17, having no 

aifl M M AD MU 

AD i B 

score for the P-period, has been omitted 


Discussion of Results 

One subject’s reactions are not directly comparable with those of 
another subject for various reasons. For this reason, we have at¬ 
tempted to compare each subject with himself as a norm by the use 
of the ratios descubed above In discussing the changes in these 
ratios we shall consider three questions: 

1 Did the stimulus cause a real change in the activities meas¬ 
ured ? To answer this question wc have searched for a reliable dif¬ 
ference between the change from Period P to Period A (both normal 
periods) and the change from Period A to Period B (a normal 
period and the post-stimulus period). The change from P to A 
represents normal variation. Any difference between this change and 
that from A to B should be due to the variable introduced, the loss 
of support. The differences between the A/P ratios and unity have 
been calculated, as have the differences between the B/A latios and 
unity (unity indicating no change), the means of these variations 
from unity, the differences between these means, and the P.E. of the 
differences between the means. The results of these calculations arc 
given in Table 3 

One of these differences seems to be real and the others are so 
close to being real that, taking them as a group, it seems permissible 
to conclude that the stimulus did cause a real change in the activities 
in question. 

2 Is there a relation between a subject’s change in one respect 
with his other changes? In an attempt to answer this question, we 
have correlated the deviations from unity of the ratios given in 
Table 2, e g., deviation from unity of the pulse-rate ratios with the 
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deviations of the respiratory-rate ratios, etc Only one reliable cor¬ 
relation coefficient has been found, that between the change in the 
mean I/E ratio with the change in the mean deviation from the 
mean of the same, + 853±.037 That is, as the I/E ratio increases 
or decreases from Period A to Period B, its irregularity tends to 
increase or decrease. Tins does not imply that as the one increases 
the other increases. Nor does it imply the contrary, that it is not 
true that as one increases the othei increases. Since only one of the 
eleven coefficients calculated was leliable, we conclude that practi¬ 
cally nothing has been dcmonstiated here. These coefficients of cor¬ 
relations are given in Table 4 

3. Do the effects of the stimulus die out quickly 71 To answer 
this question we have measured the records in the last quarter of the 
second minute following the stimulus, the R-period mentioned above. 
It has been necessary to establish an arbitrary criterion by which to 
judge whether or not the effect was still present in this period, as 
follows: the change fiom the A/P ratio to the B/A ratio was noted, 
and the change from B/A to R/A, The effect was considered to be 
still present if the difference between A/P and B/A was still present 
in the R/A ratio, or if the difference had increased. If the differ¬ 
ence had been wiped out oi reversed, the effect was considered to 
have disappeared. The case was marked doubtful if the difference 
were only partly wiped out, or if thcie had been no change from 
A/P to B/A Foi instance, in Table 2, under pulse-rate, the record 
for Subject 9 would be doubtful. Subject 5 would be marked "effect 
gone 5 ' and Subject 11 would be marked "effect still piesent” The 
number of cases in which the effect has been counted as gone, present, 
and doubtful, respectively, were, pulsc-iate, 7, 6, 7, respiratory late, 
8, 6, 6; mean I/E, 8, 8, 4; and foi mean deviation of the I/E, 9, 
10, 1. The effect seems to disappeai in two minutes in about half 
of the cases 

Comparison with Work of Blatz 

Blatz (1) perfoimed an experiment, pait of which is very similai 
to this Using 18 subjects, he peimittcd them unexpectedly to fall 
backwards in a chan. The points at which his lccoids lcscmblc ours 
are pulse-rate, respiratory-rate, and mspiration-expiiation ratio 
(which he calls respiratory index) recoids of his first fall He treats 
of the answers to two questions which arc pcitinent here "What is 
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TABLE 4 

Correlations (Coitjmns Headed B/A, Table 2) 
Subscupt Column 


1 

2 

3 

4 

5 

6 

7 

8 



i 

PE., 

1 1J 

833 

037 ' 

* 13 

— 354 

118 

Th 

.161 

131 

r» a 

— 371 

.116 

r*i 

.190 

.130 

r 3i 

020 

135 

no 

— 193 

130 

Aa 

290 

124 

r 8 j 

302 

123 

1 M 

060 

135 

r as 

320 

121 


Mean inspuation-expiration latioa 

Mean deviation of inspiration-expiration ratios 

Pulse rate ratios 

Rcspiratoiy rate ratios 

Pulse amplitude ratios 

Mean deviation of pulse-amplitude ratios 

Respiration amplitude tatios 

Mean deviation of respiration-amplitude ratios 


the effect of an unexpected fall"Did the fall induce a genuine 
experience of fear 1 ’” 

In answer to this second question, Blatz uses the subject’s repoit 
as a ciiterion. Since we are unable to rely on the subject’s report, 
we have resorted to the technique descubed above. There seems to 
be indicated a change of the soit usually described as emotional 
This is, of course, not necessanly the same as an "experience” of 
fear. Here the two experiments seem to agree 

With lespect to the fust of the above questions, the following 
comparisons can be made; 

Pulse-rate Blatz. finds that the stimulus causes an acceleration 
followed by a retaidation No figures are given, but lcfeience to 
his graph shows that the rate for the peiiod corresponding to our 
B-period is higher than the rate in the "fore period.” Oui results 
show a mean decrease of 0 9% with a P.E . over twice as large as the 
difference. The two experiments do not agree on this point. But 
Blatz’s graph shows also a later fall below the fore-period rate. It 
is possible that children pass through this whole cycle more quickly 
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than do adults, and so this phase of retardation entered into the B- 
period of our results and obscured the preceding acceleration. 

Respiratory-rate. Blatz found a retardation of the rate follow¬ 
ing the fall. Six: of our subjects showed no change, one showed a 
decrease, and eighteen showed an increase of rate. Here the two 
sets of results are clearly opposed 

Respiratory index {I/E ratio). Blatz found an increase in the 
ratio after the fall, becoming largei than unity soon after Oui 
subjects also showed an increase in 18 out of 25 cases, but only two 
of them went above unity. There is a sort of piovisional agreement 
here. Reference to Blatz’s graph shows that the I/E ratio kept on 
increasing until the sixth minute, oil the average. At the end of two 
minutes, 4 out of 20 of our subjects show an increase over the B- 
period. Here again the two experiments differ in their results 
Summing up the above points. 


Did the fall cause a real emotion ? 
Pulse-rate change 
Respiratory-rate change 
I/E ratio change 
Duration of I/E change 


Agreement 

Disagreement 

Disagreement 

Agreement 

Disagreement 


The facts brought out by the above comparison can be interpreted 
in different ways. It may be, of course, that either or both of the 
experiments were not conducted correctly We are, perhaps, preju¬ 
diced, but we incline to discard this hypothesis. The differences in 
technique, which seem to be comparatively slight, may in reality be 
so large as to make the results more different than alike. The num¬ 
ber of subjects may be so small that neither set of results is reliable 
The differences may be due to the use of adults in the one case and 
children in the other. It is, of course, impossible to say what is the 
cause of the discrepancies without a great deal more experimentation, 
but at least one fact has been demonstrated * that there is a need for 
that repetition of experiments which is sadly lacking in psychology 


Correlations between Physiological Changes and 
Intelligence 


Correlations between physiological changes and intelligence as 
measured by the Stanford^Binct test have been calculated as follows: 
{a) B/A ratios and IQ’s, ( b ) deviations of 13/A ratios from unity 
and deviations of IQ’s'from unity, and ( c ) deviations of ratios from 



A STUDY OF THE EMOTIONS OF CHILDREN 


115 


unity and IQ’s as found. The correlations range from almost zeio 
to —337 and to + 412, none of them being reliable. Correlations 
were also calculated between the physiological changes and mental 
age and chronological age, but again no significant coefficients were 
found 

Conclusions 

1. The stimulus used, a sudden loss of support, pioduced a 
change of the sort usually described as emotional. From our knowl¬ 
edge of the stimulus situation we have called this emotion feai. 

2 The stimulus produced . 

a A change in the pulse-iate, an increase in 8 cases, a decrease 
in 13 cases, and no change in 4 cases The average change was a 
slight and unreliable decicase 

b. A change in the lcspiratoiy-rate, an increase in 18 cases, a 
decrease in one case, and no change in 6 cases 

c. A change in the mean I/E latio, an incicase in 17 cases, a 
decrease in 6 cases, and no change in 2 cases The increase rose to 
a point above unity in only 2 cases 

d A rise m the mean amplitude of the pulse-tracing waves in 
23 out of 25 cases, indicating a rise in diastolic blood-picssures 

e A change in the mean amplitude of the respiratory tracing, 
an increase in 19 out of 25 cases, seeming to indicate an incicase in 
the total amount of an lespiicd. 

/. An increase in the irregularity of the blood-pressure in 20 
out of 25 cases, an mcieasc in the irregularity of the breathing ampli¬ 
tude in 10, with a dcciease in 15 cases, and an increase in the ir¬ 
regularity of the 1/E ratio in 16 cases, with a decrease in 9 cases. 

3. An increased change in either direction from unity of the 
mean inspiration-expiration ratio has usually been accompanied by a 
change in the irregularity of the I/E ratio. 

4 No other lelations have been demonstrated between the 
changes in the physiological activities following the stimulus. 

5 The effects produced by the stimulus seem to have disappeared 
in two minutes in approximately one half of our cases 

6 Our results diffei from those of Blatz (1) on tluec out of 
five counts 

7. No lelations have been found between the magnitude of the 
physiological changes and intelligence, mental age, or cluonological 
age 
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8 The question of childien’s physiological reactions to an emo¬ 
tional stimulus as compaied with the xeactions of adults has not been 
answered in any mannei unless the disciepancies between these re¬ 
sults and those of Blatz be so inteipietcd 

9 Our lack of definite results mav he due to (u) the small num¬ 
ber of subjects, (b) a iral absence of the phenomena in point, oi 
(c) a faulty technique eithci in the cxpeiimentation oi in the treat¬ 
ment of data. 

10. Experiments on the physiological icactions of children of 
school age can be carried on, although under greater difficulties than 
are encountered with adults 
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UNE ETUDE DES EMOTIONS DES ENFANTS SURTOUT A L'EGARD 
DES CHANGEMENTS CIRCULATOIRES ET RESPIRATORIES 

(R£surmf) 

On a fait asseoir 25 garqons, ag£s dc 7 fi 12 ans, stir line chaise sp6ciale- 
ment construite iaquclle on a laiss6c tomber a i’linprovistc une distance tie 
trois i quatre pouces. Leurs reactions ont 6t6 mesor6es qvcc un sphygmo- 
manom^tre Erlanger et un pneumographe Sumner Les r6sultats de chaque 
sujet pour la pfcnode apris le stimulus ont et6 divises par ses r6sultats pour 
la pdriode avant 

Aucuti chatigement des activitds physio Iagiquea n’ev ltd constant chez tons 
les sujets, mats lea croissances des vitessea et des amplitudes ont 6t6 beaucoup 
plus usuelles que les decroissanccs. 11 pnrait que les changcmcnts ont 
disparus en deux minutes dans environ In moiti6 des cas. 

On a calcule des correlations entre la quantitc du cbnngemcnt A un dgard 
et la quantity it d’autres £gards, mais on n’a trouvi nucun lapport constant 
sauf ceci* un changement de 1’un ou de l’autie cot£ dc la proportion moyenne 
de 1'inspiration et de I'cxpiration a ordmuirement €td BCcompngnS d’un 
changement dans I’irr6gularit6 de ce!Icci, un coefficient de 0,85±0,04 itant 
present. 
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Ces resultats ne sont pas d’accord avec ceux de Blatz, sauf pour deux sur 
cinq comparaisons 

On n’a trouv£ aucun rapport entre I’etendue dea reactions mcsur^es et 
l’intelligence, l*age mental ou l'dge chronologrque 
On a critique l’apparei! employ^ et I’on a fait dcs suggestions pour un 
pared travail fntur 

Ray 


EINE UNTERSUCHUNG AN KINDERN, BESONDERS IN BEZUG AUF 
VERaNDERUNGEN DES KREISLAUFS UND DER RESPIRATION 

(Ref mat) 

Man liess 25 Knaben, 7 bis 12 Jalire alt, sich neulersetzen auf emeu be’ 
Bonders emgenchtcten Stuhl der sich unerwartct 3 bis 4 Zoll tief scnktc 
Hire Reaktionen wmden mittcU eines Erlangeisclien Sphygmomanometers 
und eines Sumneischen Pneumographes gemessen In jcdcm Fall wurde die 
registrieite Ziffei fur die Feriode nach dem Reiz duich die Ziffer fur die 
Periode voi dem Reiz dtvidvert 

Es zeigte sich kemc Verandcrung tier physiologischen Vorgange konstnnt 
bcr alien Versuchspeisonen Erhohciung der Schnelhgkeiten und Grossen 
(amplitudes) war abei vie! haufiger ala Verminderung, Die Erscheinungen 
sclicinen ungcfahi in der Ilalfte dei Fade nach zwei Minuten verschwunden 
zu sein 

Es sind Koirelationen berechnet woiden zwischen dem Umfang der Vci- 
anderimg in emei gewiasen Bcziehung und der Vcranderung in andeien 
Beziehungen Es zeigte sich abei kern zuverlassiges Yerhahniss ansserhalb 
der Tatsache, dass erne Verandeiung dei mittlcrcn Verhaltmsszahl zwischen 
Einatmung und Ausntmung (the mean inspiration-expiration ratio) in der 
eincn odcr der anderen Riclitung gewohnlich mit einer Veranderung der 
Umegelmassigkeit dieser Zahl einherging Es bestand cm Koeffizient von 
85 ± 04 

Diese Befunde stehen m Bezug auf nur zwei der funf Vergleichungen nut 
den Befunden von Blatz i« Einklang Man fand Item Yerhahniss zwischen 
dem Umfang der gemessenen Reaktionen und Intelligenz, geistigcm Alter, 
oder chionologischem Alter 

Das Apparat das gebraucht wurde wird kritiziert, und es werden eimge 
Vorscblage gcmacht zu Giinsten kunftager Arbeit 

Ray 



THE ABILITY OF PRESCHOOL CHILDREN TO SOLVE 
‘PROBLEMS IN WHICH A SIMPLE PRINCIPLE OF 
RELATIONSHIP IS KEPT CONSTANT* 1 

From the Iowa Child Welfare Research Station, State University of Iowa 


Katherine Elliott Roberts 


la many situations m life, as well as in scientific investigations, the 
solution of a particular problem depends on the individual’s ability 
to sec and to apply a principle of relationship. It was with the pur* 
pose of studying this ability in preschool children that the following 
study was undertaken. More specifically, the aims of the study 
were: (a) to investigate the ability of preschool children to discover 
the solving punciple in problems in which a simple relationship be¬ 
tween an object and the means of obtaining the object was kept con¬ 
stant, and to apply the principle in a simple experimental situation, 
(b) to find out to what extent such an ability is related to mental 
and chronological age, If a child, in solving two problem situations, 
discovers a principle applying to both, docs he apply this same prin¬ 
ciple in a similar third problem situation? 

The children acting as subjects in the experiment were in the pre¬ 
school laboratories of the Iowa Child Welfare Research Station dur¬ 
ing 1929 and 1930. In the preliminary study, which was designed 
to test the feasibility of the method tentatively piojcctcd, there wcie 
nine children whose ages ranged from two ycais, two months to nine 
years. The subjects for the main experiment were 43 children, 23 
girls and 20 boys, whose ages ranged from two yeais to five yeais, 
nine months. An attempt was made to distribute the ages as equally 
as possible over the whole age lange from two to five years, inclu¬ 
sive, in order to have a continuous age distribution. Intelligence quo¬ 
tients, 26 of which wcie derived from the Stanfoid revision of the 
Binct-Sinion tests and 17 from the Kuhlmann revision, ranged from 
91 to 151. The mental-age range, which was somewhat greater than 

^Recommended for publication by G D. Stoddard, accepted by Carl Mm- 
chison of the Editorial Board, and received m the Editorial Office, Fehruniy 
16. 1931. 

This study was dnected at the Iowa Child Welfare Rescmch Station by 
Dr. Ruth Updegtatf 
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the chronological-age range, varied from two years, three months 
to seven years, five months The chronological age groups were di¬ 
vided as follows. 10 two-year-old children, 10 three-year-old children, 
12 foui-year-old children, 11 five-year-old children 

Apparatus 

The apparatus constiucted for the study possessed the following 
characteristics: (a) it was simple enough for even a two-year-old 
child to manipulate, ( b ) everything necessary for the solution of the 
pioblcm was visible to the child, in other words, the relationship 
which was the punciplc of solution was made as apparent as possible, 
at least fiom an adult point of view, (c) no language responses were 
necessary as an indication of the child’s ability to solve the problems, 
(d) the situations were of enough interest to the child to keep him 
fiom becoming boied with repetitions of the experiment 

The apparatus consisted of three, small, identical, two-stoiy, giay 
wooden houses (12 3/4 by 6 inches) with roofs (14 by 5 1/2 inches) 
The loofs were made of glass (11 5/8 by 3 inches) with wooden bor¬ 
ders (1 3/8 inches wide) Each house, divided into three equal com¬ 
partments, had three doors (3 1/2 by 3 1/2 inches) placed one-half 
inch apart All three doors were on the same side of the house in 
order that all of them would be visible at the same time. Dividing 
each thud of each house into two stones was a platform (5 by 3 3/4 
inches), so constiucted that it could be made to drop when its par¬ 
ticular door was opened. On the upper part of the inside of each 
door was nailed a small piece of metal which piotrudcd one inch at 
right angles to the door, its function being to hold up the platform 
when its supporting hook was lcleased These angular pieces were 
put on all the doors so that there would be no extraneous cue by 
which the child could tell which door to open 

In Older to facilitate the changing of the aeioplanes in the houses, 
the fiont half of the roof was made to slide on the house by means 
of a groove A second adjustable device by which the expenmental 
situations could be varied was the slot airangcmcnt foi shifting the 
colors in the doors For this puipose thin stnps of wood (1/2 by 
1/8 inch) were nailed along the edges of each door to form, a fiame, 
and a slot was left at the top into which the coloied papcis could 
be slipped. Still another adjustable feature of the appaiatus was 
the fiont section of the houses which could also be slipped into place 
by means of giooves. 
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Procedure 

The constant principle of lelationslnp used in die expei iment was 
identity of coloi between a desirable object and the means of obtain¬ 
ing the object. Three aeroplanes, all of the same coloi foi any one 
house, -were put m the second story of each of the three houses. The 
thiec doots of any one house weic also of different colors. The hook 
of the door containing the paper that was the same color as the aero¬ 
plane was unfastened so that the platform would drop down and 
lelease tile aeroplane when the child opened the correct door The 
other two platforms were kept fastened, consequently, only one aero¬ 
plane in each house could be obtained upon the presentation of the 
house. 

When the child entered the testing room with the experimentei, 
one house was on the table and the other two were on the flooi The 
experimenter seated the child at one end of the table with the house 
in fiont of lum, taking care that the chair was the right size and 
that the house was placed so as to make both the aeroplanes and 
the doors visible She then seated licisclf at the child’s left, with 
the two houses on the floor beside her, and gave the following m- 
stiuctions: “This house has tluec doois; all of them open, but only 
one door makes an aeroplane fall You open one door and see if 
you can make an aeroplane fall” If the child opened the coircct 
door, lie had the piivilege of playing with the aeroplane until the ex¬ 
perimenter was leady to present another house, but if he opened an in¬ 
correct one the experimenter pointed to the dooi and said, “No, that 
door doesn’t make an aeroplane fall. See, this is the one. This door 
makes an aeioplane fall ” She then opened the coircct door and the 
aeioplanc fell. The child, in this case, was not allowed to play with 
the aeroplane, because the motivation to obtain the toy by his own 
eftoits in subsequent trials would soon be lost. In actual trials, the 
house remained on the table when the child was successful, and he 
played with the plane while the recoids of his responses were com¬ 
pleted If the subject were unsuccessful, on the othci hand, the plane 
was replaced and the house was removed at once The child was al¬ 
lowed to play with othei things in the room until the picscntation 
of the next house. 

Two lecoid blanks weie used. On one weie recorded the door 
chosen and the time requned for the choice as measuied by a stop¬ 
watch. The latter rccoid was made in seconds and represents in 
most cases the intcival between the end of the instructions and the 
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child’s choice of the dooi to be opened. (Sometimes the child 
opened the dooi before the experimenter finished her instructions; the 
time in these instances represents the interval between the beginning 
of the movement and the touching of the door to be opened ) On a 
second blank the child’s behavior during the period when instruc¬ 
tions were given, the method of solving the problem, responses made 
to the acioplanes and the house, responses to the expci imenter’s open¬ 
ing the coricct dooi, the child’s behavior when he was successful, and 
his behavior when he was unsuccessful were checked. 

The standard numbei of trials foi each subject pci day was nine, 
but theie could be any number of tiials from five to ten, inclusive. 
The criterion of success, five collect successive trials, was arrived 
at by determining the chances that any one door would be opened a 
given number of times in succession. Each child was given as large 
a total number of tiials as wcie necessary for him to learn to open 
the coricct dooi five times in succession. Whenever possible, chil¬ 
dren were taken foi tests on successive days. Theie were three senes 
designated as learning scries, Series I, II, and III. The houses were 
presented with led aeroplanes for nine trials a day until success had 
been attained five times m succession This constituted Series I 
In like manner, the houses were presented with blue aeroplanes and 
then with gieen aeroplanes. Following the thiee learning series, a 
check seiies, Scries IV, conststing of nine trials, was given, the ar¬ 
rangement being such that each color occuried three times during 
the scries, once in each of the three positions For example, the red 
door in the third trial was in position two, in the sixth trial in posi¬ 
tion one, and in the eighth trial in position three. 

On the completion of each of the four series, the subject was asked 
to point to the door which made the aeroplane fall, to tell without 
seeing the house which door had made the aeroplane fall, and to ex¬ 
plain why that door had been the right one At the end of the last 
series an empty house was placed befoie the child, three aeroplanes of 
each of the three colors were shown, and the question asked, “Which 
door did you open to make an acioplane fall when we played with 
aeroplanes like these?” The reason foi the child's answer was like¬ 
wise sought 

Analysis of the Results 

All the childien eventually solved the problems, the trials vaiying 
in Series I from 0 to 113 trials, in Series II from 0 to 112, and in 



122 


JOURNAL OF GENETIC PSYCHOLOGY 


Series III from 0 to 121 Theie was a vniiation in the number of 
correct choices in Senes IV from, one to nine* nine being a perfect 
performance. Eleven of the 43 childien made nine correct choices 
in Series IV, winch indicated that they comprehended and applied 
the particular principle upon which the pioblems were based. Five 
children made only one erroi m the check series. Twelve children 
made from one to three correct choices in Seiies IV, among them 
being the second youngest and the oldest child ui the whole group of 

43 

Results obtained when the children were divided into chrono¬ 
logical-age groups are presented in Table 1. The two-yeai-okl chil¬ 
dren needed approximately the same numbei of trials in each seiies 
In the other three age gioups theie was a decrease in the number of 
trials from Series I to Senes III, indicating that responses in Senes 
III were made in respect to Learning that took place in Scries I ^nd 
II. In all of these groups, individual variations occurred which are 
obscured by the mass results. For instance, two of the two-year-old 
children took no learning trials in Scries III Again, eight of the 

TABLE 1 

Means and Standard Deviations of Number of Trials in Series I, II, and 
III and Numbfr or Correct Ciioicfs Out of a Possibie Nine in Serifs 
IV According to Chronological- and Mental-Agf Groups 


Coirect 

Trials choices 

Series 



Mean 

SD 

Mean 

SD 

Mean 

SD 

Mean 

SD 

Chronological age 

2 

10 

36 3 

38 16 

33 8 

37 38 

36,7 

40.78 

41 

1 06 

3 

10 

22 9 

28 58 

12,9 

12 50 

1 2 

1 17 

48 

3 22 

4 

12 

1+3 

10 23 

9,8 

1149 

3 2 

4 88 

62 

2,67 

5 

11 

14.0 

25.23 

10 2 

16 61 

2.8 

7 36 

6.7 

2 57 

Menial age 

\ 2 

3 

48 3 

33.8+ 

66.0 

39 91 

93.0 

23.15 



3 

12 

20.5 

30 73 

17 2 

18.99 

79 

10 43 

34 

1 61 

4 

10 

33 4 

28.47 

13.9 

12 27 

3 5 

5 10 

5 8 


5 

13 

12 1 

23 85 

10.9 

14.89 

3.0 

6 78 

6.7 

4 83 

7 

4 

8.0 

5.09 

2.3 

1 63 

00 

0,00 

75 

2.59 
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five-year-olds weie below the average foi their gioup, a situation ex¬ 
plained by the fact that one member of the group required 92 trials. 

Fisher’s (1) formula was applied to the data to determine whether 
or not theie was a significant difference between the means of the 
number of trials taken in each of the series by each of the age groups. 
Not even a tendency toward significance was found between any seiies 
for two-yeai-old children This means that for this group, as a 
whole, each senes was responded to as a new situation; only two 
of the individual cases were an exception to this statement. The 
differences between the means of tnals for the three series for the four- 
and five-year gioups were not significant, probably due to the fact 
that their initial performances did not allow much room for im¬ 
provement 

A comparison by senes was made of the differences between the 
average numbei of trials taken by each chronological-age group. In 
all three seiies the differences between performances for four- and 
five-year-old children were not reliable, P in each case being .8 or 
higher, indicating that the foui- and five-ycai-old children represent 
the same population if so small a number of cases will permit any 
conclusions to be drawn In Series I (Table 2) no differences were 
absolutely significant or not significant (P being between 5 and 
05) except for ages four and five years, which, as mentioned above, 
were definitely not significant. For Senes II the only significant dif¬ 
ferences weie between two- and four-year-olds, and differences on the 
border-line existed between two- and five-year-olds. In Series III the 
differences between the average number of trials required by two- 
yeai-old children and three-, four-, and five-year-old children were 
significant. The difference in the average number of correct choices 
in Series IV was significant between two- and four-year-olds, and 
two- and five-year-olds, but not for any othei age groups. Con¬ 
secutive age groups, two and three, three and four, four and five, 
show no significant differences, although the differences between three- 
and four-year-olds and three- and five-year-olds approach significance 

In order to find out whethei theie was any relation between the 
number of trials taken to learn a series and chronological age, Pear¬ 
son coefficients of correlation were computed. There weie no sig¬ 
nificant coirelations for Senes I or II. A correlation of —63±.098 
between number of trials on Series III and chronological age existed 
foi the group given the Kuhlmann test (17 cases ranging in age from 
24 to 44 months) The Binet group (26 cases ranging in age from 
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TABLE 2 

SlANDARI) ErROES OF DlITFRENCr, t, it, ANP P WllLN MEANS 01 TRIALS BY 
Two-, Three-, Four-, and Five-Year-Oj n Chiiiwen Are Compared for 
Scrips I, II, III, AND IV 


Ages 

com¬ 

pared 

Standard 
error of 
differ¬ 
ence 

l 

H 

P 



Scries I 

2 and 3 

16 003 

.837 

18 

A 



2 and 4 

11 93 

I 93 

20 

between .1 

and 

05 

2 and 5 

14 61 

1 52 

19 

between 2 

and 

l 

3 and 4 

9 21 

939 

20 

between 4 

and 

3 

3 and S 

1231 

722 

19 

between 5 

and 

4 

4 and 5 

8 13 

031 

21 

9 



Series II 

2 and 3 

1307 

1 59 

IS 

between 2 

and 

I 

2 and 4 

11 83 

2 03 

20 

OS 



2 and S 

13 04 

1 81 

19 

between 1 

and 

05 

3 and 4 

5.32 

592 

20 

between .6 

and 

5 

3 and 5 

6 78 

401 

19 

between 7 

and 

.6 

4 and S 

6.07 

071 

21 

9 



Senes III 

2 and 3 

13.53 

2 62 

18 

between 02 

and 

01 

2 and 4 

12 33 

271 

20 

between .02 

and 

01 

2 and S 

13 12 

2 58 

19 

02 



3 and 4 

1.64 

1.22 

20 

between 3 

and 

2 

3 and 5 

2 47 

655 

19 

5 



4 and 5 

2,65 

143 

21 

between 9 

and 

.8 

Series IV 

2 and 3 

1 13 

619 

18 

5 



2 and 4 

.94 

2 202 

20 

between 05 

and 

02 

2 and 5 

.92 

2 84 

19 

01 



3 and 4 

1 31 

1 04 

20 

3 



3 and 5 

1.33 

1.44 

19 

between 2 

and 

1 

4 and S 

1 13 

.486 

21 

between 7 

and .6 


42 to 69 months) correlated only —.03±.128 on the same series, 
Such ,t correlation for these older children may indicate again that, 
In general, the perfoimancc of foui- and five-year-olds is not diffeient 
A significant correlation of —49± 078 was found when both of the 
above groups were consideicd as a whole. Correlations for Series 
IV indicate that the older childien made more correct choices than 
the younger ones, the cori elation for the gioup as a whole m this 
case betng 51 ±.070 
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Coefficients of variation computed foi chronological-age groups 
had no consistent tendencies. The subjects were too few for general 
conclusions, but, for those tested, the variability in number of trials 
in each series foi each age group was very high. For example, one 
five-year-old in Series III had 26 trials, which for this particular 
group of childicn was an extiemely high number, for there were 7 
of the 11 children in the gioup who had no learning trials at all in 
this scries. 

Treatment similar to that used with chionological-age groups was 
applied to mental-age gtoups (Table 3) Such gioupings may not be 

TABLE 3 


biANDARD Errors of Dhtlrencp, n , and P When Means of Trials on 

SLRIE9 I, II, AND III ARC COMPARED WlTHIN MENTAL-AGE GROUPS or 

Two-, Three-, Four-, Five-, and Seven-Year-Old Children 


Series 

compaied 

Standard 
error of 
differ¬ 
ence 

t 

11 


P 


Mental age 

2 years 

I and II 



EH 


.7 


I and III 



EH 

between 

.4 

and .3 

II and III 



Kfl 


.5 


3 years 

I and II 

34-28 

.096 

22 


.9 


I and III 

30.79 

.409 

22 

between 

.7 

and .6 

II and III 

20 56 

.452 

22 

between 

7 

and 6 

4 years 

I and II 

10 28 

1.89 

18 

between 

1 

and 05 

I and III 

9 59 

3.11 

18 


01 


II and III 

3 66 

2 84 

18 


01 


5 years 

I and II 

7 85 

152 

2+ 

between 

9 

and 8 

I and III 

6 92 

1 315 

24 


2 


II and III 

4 57 

1 72 

2V 


1 


7 years 

I and II 

3 1+ 

2 15 

6 

between 

1 

and 05 

I and III 

2 99 

2 67 

6 

between 

05 

and 02 

II and III 

96 

1 312 

6 

between 

3 

and 2 
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valid because the mental ages were derived from two different tests, 
but, since no other basis for the formation of groups was possible, 
it has been used in spite of this weakness. Grouping similar scores 
from the two tests together, then, we find that the tlnee children at 
the two ycar-mental-age level increased their average number of 
trials fiom Senes I to Senes III Tor all othci mental-age groups 
the average number of tnals decreased fiom scries to series. 

Standard errors of difference were computed to determine whether 
there were leal diftei cnees between means of trials on the different 
senes for mental-age groups The differences between senes for two- 
and three-year groups were found to be not significant. Significant 
differences existed between Seiics I and II and Series II and III foi 
four-ycar-mcntal-agc childien. No statistically significant differ¬ 
ences between senes were found for the five-year group, but the 
actual averages showed a marked decrease in the numbei of trials 
required in Senes III. Six of the 13 children succeeded immediately 
in Series III without nny pieliminary trials Eleven of the 13 chil¬ 
dren were below the average for that series. One child with 26 trials 
in Series III increased the average of the group. Foi the seven- 
year-mental-agc group a significant diffcicnce occurred between 
Scries I and III In gencial, subjects with a mental age above three 
years required fcwei trials m Series III than in Scries I and II 
Mental-age groups were also compared according to the mean 
number of trials per series, These comparisons revealed no signifi¬ 
cant differences between any mental-age groups in Series I, although 
the chances are between 90 and 95 out of 100 that a difference exists 
between the two- and five-year groups and the foui- and five-year 
groups Series II showed significant differences for two- and thicc- 
year-mental-agc childien, two- and four-year, and two- and five- 
year. The differences in mean mental age for two and seven years 
and four and seven years approached significance In Series III sig¬ 
nificant differences were found between the two-year group and all 
the other ages, and the chances are more than even that there were 
real differences between all the groups that were compared except 
the difference between the four- and five-year groups. Significant 
differences were found between three- and four-, three- and five-, and 
three- and seven-year-olds in Series IV (Tabic 4). 

Coefficients of variation for mental-age gioups were computed and 
showed no consistent trends. The Pearson coefficients of correlation 
were also deteimined Series I had no significant correlation with 
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TABLE 4 

Standard Errors oi Difference, t, n, ANn P When Mr \ns or Trials t-or 
Children with Mentai Agps or Three, Four, Five, and Seven Years 
Are Compared for Series I, II, III, and IV 


Mental- 

age 

groups 

compared 

Standard 
error of 
differ¬ 
ence 

1 

71 


P 



Scries I 

2 and 3 

22 57 

l 231 

13 

between 

.3 

and 

.2 

2 and 4 

22 24 

669 

11 

between 

6 

and 

.5 

2 and S 

18 63 

1 943 

14 

between 

1 

and 

05 

2 and 7 

23 31 

1 299 

5 

between 

3 

and 

2 

3 and 4 

13 24 

.974 

20 

between 

4 

and 

3 

3 anti S 

11 45 

.733 

23 

between 

5 

and 

4 

3 and 7 

16 22 

770 

14 

between 

.5 

and 

.4 

4 and 5 

11 13 

1.91 

21 

between 

1 

and 

05 

4 and 7 

15 43 

1 64 

12 

between 

2 

and 

1 

5 and 7 

12 84 

.319 

15 

between 

8 

and 

7 

Series II 

2 and 3 

18 SO 

2,63 

13 


02 



2 and 4 

17 S3 

2 97 

11 

between 

02 

and 

01 

2 and 5 

16 38 

3 36 

14 


01 



2 and 7 

27 21 

2 38 

5 

between 

1 

and 

05 

3 and 4 

7 24 

469 

20 

between 

.7 

and 

6 

3 and 5 

7,12 

,898 

23 


.4 



3 and 7 

9 99 

1 59 

14 

between 

2 

and 

1 

4 and 5 

5 92 

507 

21 

between 

,7 

and 

.6 

4 and 7 

6 63 

1 908 

12 

between 

1 

and 

05 

5 and 7 

9.97 

121 

15 

between 

.3 

and 

2 

Series III 

2 and 3 

10.S0 

8 10 

13 


01 



2 and 4 

9.67 

9 15 

11 


.01 



2 and S 

8,91 

10 10 

14 


.01 



2 and 7 

13 77 

5 89 

5 


.01 



3 and 4 

3 75 

1 17 

20 

between 

.3 

and 

2 

3 and 5 

3,65 

1.34 

23 

between 

2 

and 

1 

3 and 7 

S 48 

144 

14 

between 

.2 

and 

.1 

4 and S 

2 62 

1 90 

21 

between 

9 

and 

8 

4 and 7 

2 74 

1 27 

12 

between 

.3 

and 

2 

5 and 7 

3 62 

828 

15 


4 



Scries IV 

2 and 3 

99 

606 

13 

between 

.6 

and 

5 

2 and 4 

191 

946 

11 

between 

.4 

and 

.3 

2 and 5 

1 33 

2 03 

14 

between 

.1 

and 

.05 

2 and 7 

177 

1 97 

5 

between 

2 

and 

1 

3 and 4 

1 06 

2 26 

20 

between 

02 

and 

01 

3 and S 

809 

4 07 

23 


01 



3 and 7 

1.15 

3 57 

14 


.01 



4 and 5 

1.12 

803 

21 

between 

5 

and 

4 

4 and 7 

1 87 

.909 

12 

between 

4 

and 

3 

5 and 7 

141 

567 

15 

between 

6 

and 

5 
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mental age. In Senes II a correlation of —39±: 087 was found 
wlien the whole gioup of 43 childien was used, a slight indication 
that children with lnghei mental ages tended to take fewer ti inis 
on Senes II. Correlations in Senes III between mental age and num- 
bei of trials aic similai to those in Scries III foi chronological age 
and number of tuals Foi example, the con elation foi the Kuhl- 
mann gioup was — 61 ±. 101; for the Binct gioup, only —,09±.128, 
and for the gioup as a whole, —5l=t 076. In Series IV thcie was 
some tendency for the number of coircct choices to incicasc with 
mental age, the total coi relation foi this sciics being 662±.087. 

It will be rcmembeicd fioin the discussion of the relationship be¬ 
tween chronological age and Series III that the same type of corre¬ 
lation occurred there It was suggested that chronological age was a 
possible factor influencing the peiformance of two- and ihiec-ycar-old 
children, but that chionological age did not account foi the perform¬ 
ance of tour- and five-year-old children, that is, that there was a dif¬ 
ference between the peifotmancc of two- and thrcc-yem-olds but 
that any child above the age of thicc-and-a-half was as likely to take 
a small number of trials in Seiics III as was any otlici child. Since 
the same type of relationship is indicated between mental age and 
Series III, it is lather difficult to diaw any conclusions as to which 
factor is more influential in conditioning performance Since the 
number of cases is too small for partial correlations, no conclusions 
can be made as to the relative importance of chronological and men¬ 
tal age in influencing performance on tins test 

Analysis of Choices on the Basts of Color and Position. The num¬ 
ber and percentage of times each color and each position was chosen in 
each scries within each age group were determined, blit the procedure 
did not lead to an undeistanding of how tire children finally attained 
success. In general, it was found that those children who took many 
trials repeatedly selected the same position and color, though it 
cannot be inferred that the child repeating his choices necessarily 
learned more slowly than the others. 

The number of times each color was the first choice in each series 
gives move useful results than the above method This is shown by 
the facts that 30 of the 43 children opened the red door fiist when 
they began on the second series (where blue is the correct coloi) and 
that 14 of them chose blue on their first trial in Series III, whtlc 21 
chose green, the correct door 

Case studies add further to oui knowledge of the child’s proceduie 
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by revealing two ways of arriving at success. The child could re¬ 
spond to one specific detail of the total situation, i e., to a door of a 
given color, or he could respond to a door of a given color in relation 
to aeroplanes of a given color. Both types of response were to a 
detail or details in relation to a total situation, hut the whole in 
each case was different 

Study of these case records also shows that not all the children 
could coricctly name the three colors used. Thirty of the 43 named 
red correctly, one called the red aeroplane blue, and 12 made no 
remarks about red Twenty-nine used blue correctly, 12 made no 
mention of it, and 2 used it inconectly. Thuty-thiee indicated green 
in the right connection, 3 used it inconectly, and 7 omitted mention 
of it To test further the child’s reactions to coloi, a color-matching 
experiment with the nine aeroplanes was conducted. Practically all 
the failures lesulting were found in the two-year gioup, only one of 
these childten being successful One thiec-yeai-old child failed with 
all thiec colors, and one three-year-old failed to select the blue ones 
correctly. 

Dtscoveiy of the Punciple. In order to find out whether there 
was a tendency for the children who took many learning trials in 
Senes I to continue doing so in the othei two senes, coefficients of 
correlation between the seiies were computed, the Pearson formula 
being used for all but Senes III and Series IV in which case the 
bi-serial r, as given in Kelley, (2, pp. 245-249), was computed The 
number of trials in Series IV accountable by chance was determined 
and found to be 3d: 95 The distribution for this senes was there¬ 
fore dichotomized at seven. The coirelations follow 


Senes 

t 

PE 

I and II 

36 

± 088 

I and III 

32 

± 092 

11 and III 

68 

±055 

III and IV 

35 

± 118 


The only significant conelation is between Senes II and III This 
indicates that for the gioup as a whole theie was a tendency foi 
children to take the same numbei of trials in Series II as in Series 
III 

A group of 16 children who took no learning trials in Senes III 
were studied with respect to their performance in the othei series 
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These records were tabulated in order of age, two being in the two- 
year gioup, two in the three-year group, five in the four-year group, 
and seven in the five-year group. One thrcc-year-old child required 
65 learning trials in Scries I, while 10 children had from zero to 
four trials Twelve children took four tiials or less in Series II 
Although all the childien immediately solved Scries III, only nine 
made perfect performances m Series IV and two others made eight 
correct choices Witli one exception, it was the younger children who 
failed to get the check series right 

The assumption cannot be made that, if a child solved Senes III 
without any learning trials, he had discovered the piinciplc to the 
extent that he could apply it in Seiies IV Immediate solution in 
Series III did not neccssanly mean nine conect choices in Seiies IV 
This lack of relationship may indicate that Scries IV was not a valid 
check senes, or it mav indicate that a child may learn to respond cor¬ 
rectly in one situation and still not he able to apply a principle in a 
situation which, to an adult, at least, is similar to the learning situa¬ 
tion 

Two othei groups were studied, those who made nine correct 
choices on Series IV and those who made only one to three correct 
choices, to find out if thcie were differences between the two groups 
in the average numbci of trials for the various series. No two-year- 
old child was entirely successful in Scries IV. Two thrce-ycai-olds, 
three four-year-olds, and six five-year-olds successfully completed the 
series. All children who made cithei no cnors or only one erior in 
the check series had a mental age of four ycais, three months, or 
above. The range of intelligence quotients for the gioup was 94 to 
151 The gioup with not more than thice coircct choices contained 
the second youngest and the oldest child in the group, had a mental- 
age lange of two ycais, three months, to seven yeais, and an intelli¬ 
gence quotient range of 91 to 146. There was definitely no differ¬ 
ence between the number of tiials for the two gioups in Series I or 
II, but the children succeeding in the check series tended to take fewci 
trials in Senes III than did the others The reverse relationship be¬ 
tween Series III and IV did not necessarily hold, that is, not every 
child who had no learning tiials in Senes III made nine correct 
choices in Scries IV. 

A further attempt to account foi success involved a study of the 
qualitative recoids The items compared were: 
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1 Jerks open door without inspecting. 

2 Jerks open door after inspecting. 

3. Looks at all doors before opening one 

4. Looks at aeroplanes 

5 Opens door slowly. 

6 Opens one door without touching othcis. 

7 Touches one door besides the one opened 

8 Touches two doors besides the one opened 

9. Touches three doors before opening one. 

10. Makes movement tovvaid door 

11. Makes movement towaid another dooi after opening 
wrong one 

No significant differences were found on any items between the 
gioups winch were and weie not successful in Senes IV. 

The data also revealed that no child under thiee years, four months 
of age, indicated by lcmarks that he peiccived the relationship be¬ 
tween the color of the dooi and the color of the aeroplane. Seven¬ 
teen childien, all above thiee ycais, foui months of age, indicated this 
relationship for the red senes, 19 foi the blue, and 20 foi the gieen 
Every child successful in Scries IV mentioned the relationship, though 
many who mentioned the colois did not succeed on this test. The 
43 children could be put loughly in the following categories' 

1 Childien who learned to solve the pioblems but who 
made no remarks about the doors and aeroplanes 
mntchwg, or about the coioi of cithei 

2 Childien who said that a door of a certain color made 
the acioplanc fall No refeiencc was made to the 
color of the acioplancs 

3. Childien who said that the aeroplanes were a ccitain 
coioi and that the doors were a certain color but who 
did not l elate the two 

4 Children who stated that a door of a certain coioi 
made an acioplane of a ceitain coioi fall but who 
made no application in Seiies IV, 

5. Childien who weie not successful in Series IV but 
who at the end of it chose the correct doors for the 
coirect aeroplanes. 

6 Children who stated the relationship and applied it in 
Senes IV 

In general, there weie two types of solution, immediate and de¬ 
ferred, Immediate solutions weie those m which thcic were no 
learning tiials; deferred solutions weie those in which tlieie were 
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learning trials. Not all of the cases, however, that were called de¬ 
ferred required the same number of tiials to arrive at the solution, 1 
for a deferred solution could take place after the second, the tenth, 
the hundredth, or any othci trial Whether the solution to the 
problems came as a gradual process or at one point is difficult to say 
from the objective lesults, it was the experimenter’s subjective opinion 
that a few of the children seemed to discover the solution all at once 
Immediate solutions increased with each sciies, there being only one 
in Senes I, two in Senes II, and sixteen in Series III. 

Summary 

The study reptesents an investigation of the ability of preschool 
children to discover a particular principle of solution in problems 
in winch a simple relationship between an object and the means of 
obtaining the object were kept constant in similar situations. The 
problem consisted in discovering which one of three doots in a toy 
house released a toy acioplane. The relationship employed was simi¬ 
larity of color between the aeroplane and the correct door, Forty- 
thiee children, ranging in age fiom two years to five years, nine 
months, weie subjects in the main expciiment. 

The results of this study arc 

1. Every child sooner 01 later solved the problems, although not 
all of them discovered the piinciple upon which the problems wcie 
based. 

2. In general, two-ycai-old children did not impiove from the 
first to the last series; but children of other ages did improve, indi¬ 
cating that they had profited by the expeiicncc of solving the pre¬ 
vious senes. A correlation between chronological age and number 
of trials indicated some dcgicc of lclationship between chronological 
age and pcrfoimance, but there were marked exceptions. No two- 
yeai-old child was successful m Scries IV, the check series A conela- 
tion between chronological age and number of coriect choices in the 
check series indicated that with increasing age children tended to 
discover the paiticulai piinciple upon which the pioblcms weie con¬ 
structed 

3. For all children with mental ages of tluec ycais or more there 
was an improvement from Scues I to III with mental age. With 
increasing mental age theie weie fewer tiials in the initial series, and 
an increase in the mean number of correct choices in Series IV. 

4 The effect of one series upon another is shown by the fact 
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that 69% of the childi cn chose the same door in Senes II as in Series 
I, but tn Seties III children above the age of two tended to choose 
on the basis of the relationship between the color of the door and the 
coloi of the aeioplanes, 

5, The correlation between Series III and IV indicates either 
that Series IV is not a reliable check series or that success in Series 
III does not necessarily mean success in Series IV 

6. The youngest child who mentioned the relationship between 

the coloi of the doois and the coloi of the aeroplanes was three years, 
foui months old The majoiity of the children could point to the 
coirect door in each house after each seiics, and 72% did the same 
thing after completion of Seiies IV Most of the failures were for the 
two-year group. , 

7 The 43 child ten wcie grouped into six categories on the basis 
of types of response made in regaid to the principle of relationship. 

8, When the order of choice was examined, it was found that some 
children seemed to tiy position, some color, and that the solution took 
place on both bases of choice The subjects were not systematic in 
then attack, some using one or the other, and some both. 

9. Solutions weic designated as immediate, in which there were 
no learning trials, and deferred. In Senes I there was only one 
immediate solution, there were two in Series II, and sixteen in Senes 
III 
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L’HABILETH DES ENFANTS D'AGE PRfiSCOLAIRE a RESOUDRE 
DCS PROI3LEMES Otf UN SIMPLE PRINCIPE DE RAPPORT 
RESTE CONSTANT 
(Resume) 

Pour etudier l’habilete des enfants d'iige prescolaire & decouvrir nn pnncipe 
special de solution dans des p rob limes oil uii simple rapport entic nn objet 
et le moyen d'obtcinr I’objet est restc constant, on n dnnne quatre situations 
dc problimes 4 43 enfants d’afie priscolatrc, agis de deux i cinq nns, neuf 
mois D'une petite maison de bois, de deux itages, ayant tiois portes, 
chaevine d’une couleiu difldrentc, 1’enfant a p« obtenir un petit avion, cn 
ouvrant la poite dc la couleur des avions Apies troi9 seiics d'apprentis9age 
dans cHacimc desquelles it s'est ngi du mcme pnneipe, 1’idcntite de couleur 
de la porte qu’il a fallu ouvrir et des avions, on a presente une sdiie de 
controle pour trouver si I’cnfant a compns le principe de la correspondance 
des couleurs 

Quelques-uns des risultats dc I’etude sont. 

1, Chaque enfant a rcsotu les problimes apria quelque temps, bien qu’ils 
n’aiem pas tous decouvert le pnncipe special a la bnse des problimes 

2 Pour tous les enfants sauf ceux ages de deux nns, le nombre moyen 
des ipreuves a diminue de la premiere serie & !a troisieme 

3. Une correlation entre Page chronologiquc et le nombre des ipreuves a 
indiqui quelque degrf de rapport entre I’rige chronologiquc ct le rcudement, 
maia il y a eu des exceptions frappnntea, 

4. Avec la croissance dc I’dgc, il y a eu une tendance die? les enfants 
a dfcouvrir le principe special stir icqucl on a constant les pioblimes, 

5 Avec la croissance de I’&ge mental, il y a cu pen d'£pmwcs dans In 
preiniire sirie, ct une croissance du nombie moyen de choix corrects dnns 
la s6rie de controle, 

6 On a dgsigni les solutions coinme immiriiats, oil 11 n’y a pas cu 
d’iprcuves d’apprentissage, ct rctardies 

RontHTa 


DIE FAHIGKEIT VORSCHULPFLICHTIGER KINDER ZUR LOSUNG 
VON AUFGABEN IN DENEN EIN EINFACIIES PRINZIP DER 
BEZIEHUNG KONSTANT GEHALTEN WIRD 
(Referat) 

Zur Untersuchung dcr Fahigkcit vorschnlpflichtigcr Kinder, ein besondcres 
Prinzip der Losung zu entdecken bei Aufgabcn in denen eine einfachc 
Bczichung konstont gehnlten wurde zwischen einem Gegen9tand und dcr 
Weise, auf der der Gegenstand erreicht werden konnte, versctztc man 43 
\orachulpflichtige Kinder, 2 Jahre bis 5 Jahre 9 monate nit, in vier Sitrni- 
tioncn, die Aufgaben dnrsteUtcn. Man errichtete cm kleines zwcistoclcigcs 
Haus mit drei Turen, Jede von einer besonderen Earbc Das Kind konnte 
em Aeroplnnspielzeug dadurch erreichen, dass es die Turc olfncte die die 
selbe Farbe halte als die Acroplanspielzengc. Nach drei Lcinsericn, in 
denen immer das selbe Prinzip—die Idcntitnt der Farben nn clcn Acro- 
planspiclzeugen und an der richtigen Tur—hcirsclite, wurde cine Kontroll- 
serie dargeboten um zu crforschen, ob das Kind das Prinzip dci Farbcn- 
ilbereinstimmung begriffen hatte 
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Elnige Befundc ans der Untcrsuchung lauten vvie folgt. 

1 Jedes der Kinder loste fruher odei spater die Aufgaben, obwohl nicht 
alle das besondere Prinzip entdeckten, worauf die Aufgaben gegrundet 
wurden. 

2 Bel alien Kindern, ausser den Zwcijahngen, vermindcrte sich die 
mittlcre Znhl der notigen Versuche zwischen dor erstcn und der dritten 
Sene 

3. Die Korrelation zwischen dem chronologischen [d h. eigentlichen] 
Alter und der Ver9iichszahl deutete an, dass cine gewisse Beziehung zwisch¬ 
en dem chionplogischen Alter und der Leistung bestand E9 gab aber 
bestimte Ausnamen 

4 Bei steigendem Alter erwiesen die Kinder eine Tendenz, daa be¬ 
sondere Pnnzip zu cntdecken, worauf die Aufgaben errichtet worden waren 

5 Bei steigendem Altei gab es in der erstcn Sene wemger Verauche und 
in dei Kontrollserie einc Zunahme der mittleren Zahl der richtigen Auswah- 
len 

6. Man bezcichnete die Losungen ohne Lernversuche als unmitteibare 
unde die ubrigcn Losungen als verzogerte Losungen 


Roberts 



DEPTH DISCRIMINATION IN THE RAT* 1 

From the Psychological Labomtones of the Vvwcmty of Chicago 


James T Russell 


It is tlie pui pose of this study to give evidence of visual depth 
discrimination m the lat, to determine appioxhnatcly the threshold 
of discrimination, and to analyze the mechanisms involved. 

Literature 

Richardson (4) trained iats to jump from one plaLfoim to an¬ 
other to get food. The study consisted of obscivation of improve¬ 
ment in accuracy at each distance as the distance between platfoims 
was varied up to 30 inches She employed noimal, blind, and anos- 
mic animals, a few rats in each gioup The lecord consisted of the 
numbei of ttials lcquued until jumping was facile and a description 
of the chaiactci of jumping at scveial stages of the pioccss Both 
distance and direction were altered sepamtely and togcthei. 

Richaidson’s conclusions weie the following The visual stimulus 
apparently attended a basis foi piopcr conti ol as to the direction in 
which the jump was to be taken, but faded signally to aftoul any 
adequate basis for accommodation to changes in distance only. The 
visual impicssions weie not a sufficient conti ol when length of jump 
was changed, and, aftei a seeming struggle between visual and 
kimesthctic factois, the cooidination btoke down completely Blind 
subjects learned to jump considerable distances when hist given 
their orientation Olfactory stimuli weie of little impoitance 
Kiniesthetic and tactual impulses were of value. These impulses 
were essential factors in control, not only in the learning process 
but also in the reactions after they became habitual In jumping, 
when the conditions were changed after habit became established, 
the subjects were unable sufficiently to modify the amount of in¬ 
nervation requned, and so the reactions weie unsuccessful 

^Accepted for publication by K. S. Lashlcy of the Editorial Hoard and 
received in the Editorial Office, Maich 9, 1931 

This work was supported by a giant to Dr K S L.ishlcy fiotn the Otlio 
S A Sprague Memorial Institute The work was earned out under the 
supervision of Dr K S Lashlcy 
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Waugh (6) placed mice on a disk, raised it a certain distance 
above a table, and measured the time that the animals hesitated be- 
foie jumping when the height ot the disk was varied Nine mice 
were used. He found that the greater the height the longer the 
hesitation and so infeued some visual peiccption of distance How¬ 
ever, when the mice (13 animals) weic lequiicd to judge which 
of two partitions was nearer to their starting point and to turn 
right or left in accordance with that preliminary judgment, they 
failed There was no significant difference between albino and 
black-eyed animals. 

Waugh concluded as follows The distance of objects is per¬ 
ceived within a langc of 15 cm. Mice are lacking in ictinal cones 
and in anv stiuctuially diffcicntiatcd area corresponding to the 
macula in highei foims The lange of vision is veiy wide, all paits 
of the retina being equally sensitive There is possible foi the mouse 
a small field of binocuiai vision This is not used foi estimating 
distance, as there is no conveigencc of the eyes The kinajsthetic 
sense is moie important than the visual m detcimining the actions 
of the mouse 

Vision may play a gi eater role in the perception of depth than 
the studies of Richatdson and Waugh indicate. Thcii techniques 
are both open to criticism. Richaidson arranged her platfoim within 
a uniform visual environment by means of screens so that the pos¬ 
sibility of judging distance othei than by binocular paiallax may 
have been luled out by the experiment The method of Waugh, as 
Washburn (5, pp 237-242) points out, involves a rather complex 
type of learning and therefoie may have failed to leveal the actual 
capacity of an animal in simplei situations 

The work of Lashlcy (1, 2, 3) demonstrates that rats have a 
capacity for fine discrimination of visual patterns. Albinos have 
less acuity than pigmented rats, as measuicd by reactions to patterns 
The thieshold of pigmented animals for objects 20 cm. distant from 
the eye is below 52 minutes and above 26 minutes of arc The 
threshold of albinos is fiom two to four times highei. The threshold 
of the albino conesponds to the lesolving power of the eye, detci- 
mined by diicct measuiement 

Apparatus 

The apparatus (Figure 1) was designed to nicasuic the foice 
with which a lat jumps fiom one ledge to another It consists of 
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Diagram of Apparatus 

/}, jumping platform, B, landing platform; E, jumping ledge; F, landing 
ledge; D, food cup; M and N, sliding clamps, G, knife edge, R, ring for 
knife edge, H, bock stop, J, pointer; K, force scale, C, distance scale 

two platforms, one movable and one fixed, the former being the top 
of a “Kater’s pendulum ” The pendulum swings upon the knife 
edge, G, mounted on the ring, R. It is adjusted so as to be some¬ 
what in disequilibrium, causing the lower end to press against a 
rigid backstop, H . The rat jumps from the fixed platform, A , to 
the movable platform, B. The latter is clamped to a rod, C , bear¬ 
ing a centimeter scale. At the far end of the landing platform is a 
cup, D, containing bread and milk The animal is placed upon the 
platform, A, where he grips the narrow jumping ledge, E , with all 
four feet, He jumps to the landing ledge, F, topped with felt. The 
force of jumping causes the pendulum to swing clockwise, the 
pointer, J (the lower end of the pendulum), describing an arc along 
the scale, K } calibrated in grams of force. 

The apparatus is very sensitive throughout its force range. 
Clamps M and N pcimit adjustment of the force range. 

Dimensions of the apparatus in centimeters, jumping platfoim, 
13 x 9; landing platform, 23 x 12; jumping ledge, 0.7 x 9, elevation 
above platform, 1; landing ledge, 4.4 x 12, elevation above plat- 
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form, 4.' Both platforms are 80 cm. above the floor. All parts of 
the apparatus are iron except for the platforms and scale, K. The 
system is quite rigid. 

The purpose is to employ difference in force of jumping as a 
criterion of difference m recognition of depth. We are not con¬ 
cerned with distance jumped and the force requited to make the 
jump, but with the force requited to make a jump through a pre¬ 
scribed distance. Also, it should be made clear that, in this experi¬ 
ment, the rat reacts to absolute distance, to a single stimulus. It 
does not discriminate between two distances. 

It may be objected that the apparatus measures only the hori¬ 
zontal component of the force exerted But the trajectory of the 
rat’s jump is nearly horizontal for any distance employed The 
horizontal component of force is the effective one. Increase in the 
vertical component, which would be expected for increase of dis¬ 
tance, would act to leduce the force as recorded. If we allow 
for the relatively small part played by the vertical component, the 
result is to add support to the argument of this paper 
Experimental 

A. Existence of Visual Depth Discrimination 

Adult or nearly adult rats, starved for 24 hours, were used. A 
preliminary series of 20 to 30 trials was run in the case of each rat 
At first the distance between ledges was made short enough for the 
animal to step across and then the distance was increased by 3- to 
5-cm. steps to 50 cm. Then a few trials were run at distances 
chosen at random. After each jump the animal was permitted to 
take a nibble of bread and milk and then was replaced on the jump- 


TABLE 1 

Correlation between Force and Distance of Jumping 
Individual records for eleven rats of total force in grams of ten jumps at 

each distance 


Distance 

yi 

72 

73 

74 

Rat 

2?1 

B2 

D3 

B4 

Al 

A2 

A3 

20 

217 

235 

204 

296 

190 

297 

206 

458 

272 

262 

296 

25 

294 

296 

251 

360 

300 

•172 

411 

489 

269 

282 

369 

30 

318 

366 

309 

397 

409 

641 

547 

532 

276 

289 

414 

35 

496 

371 

374 

415 

506 

697 

579 

524 

286 

295 

471 

40 

561 

397 

401 

439 

564 

830 

612 

567 

290 

310 

456 

45 

580 

426 

419 

452 

597 

358 

617 

566 

293 

306 

464 




140 


JOURNAL OF GENETIC PSYCHOLOGY 


TABLE 2 

The Data of Table 1 Expressed in Terms of Percentage 
The force exerted at each distance is expiessed in terms of the force exerted 
at 20 cm Included arc the mean values of the yellow-hooded (Y) and 
black-hooded (B) groups and the menn values of the albino (/7) group 

Rnt Mean 

Y 


Dist. 

Y1 

Y2 

Y3 

Y4 

fll 

772 

773 

774 

A\ 

A2 

A3 

and 

77 

Mean 

A 

20 

100 

100 

10O 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

25 

135 

126 

123 

121 

157 

168 

199 

107 

99 

107 

124 

142 

no 

30 

192 

155 

151 

m 

215 

228 

265 

116 

101 

no 

139 

182 

117 

35 

228 

158 

183 

140 

266 

24-8 

281 

114 

105 

112 

159 

202 

125 

40 

25 S 

168 

196 

148 

297 

297 

296 

124 

106 

118 

154 

223 

126 

45 

267 

181 

205 

153 

314 

306 

299 

124 

107 

117 

157 

231 

127 



Qi5f-anci? - c,77 

FIGURE 2 

CORRGI ATION BETWEEN FORCE Ot> JUMPING AND DISTANCE TO BE JUMPLl) 
Individual graphs of 11 rats, together with graphs of average iccords of 
the albino ( A ) group and of^ the black-hooded (B), and yellow-hooded 
(^) S rou P The force scale is relative to the force excited in jumping 
20 cm 
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ing platfoim. A considerable amount of urging, with the animal 
oirented appiopnatcly, was required at first, but usually within the 
limit of the above number of trials the animal jumped readily 
enough. In the test senes, the distances were kept within xange of 
20 to 45 cm Below 20 cm. it was not necessaiy for the rat to jump 
and few animals would jump readily a distance in excess of 50 cm 
The apparatus was used in the open room with a background of 
cage racks. 

The lecord consists of 10 trials at each of six distances The 
distances, ranging from 20 to 45 cm by 5-cm. steps, weie varied 
for each lat from trial to trial m chance ordei. Ten trials weie 
run each day. Table 1 summarizes the data. The numbers repre¬ 
sent total force in grams for the 10 trials at each distance The 
rats weie* four vcllow-hoocled (Y); four black-hooded (D) , three 
albino (A) Table 2 shows the same data in different form For 
each lat the total force exeited at 25 cm., 30 cm, etc, is expressed 
as a percentage of the total foice exerted at 20 cm. The same data 
are lepiesented graphically in Figuie 2 It is clear from these data 
that foice and distance aie directly related tn the case of every rat 
As distance increases the foice of jumping increases. In general, 
the curves are negatively accelerated Inclusion of the vertical com¬ 
ponent of force might cause the degree of deceleration to be less. 
Two mean curves aie shown The cuivc “Average —B and Y” is 
the mean curve of the eight rats with pigmented eyes. The curve 
“Average— A” is the mean curve of the thiee albino rats. Com¬ 
parison of these mean cuives suggests that tats with non-pigmented 
eyes may be much inferior to rats with pigmented eyes. 

Richaidson concluded that preliminary tuals aie required upon 
changing the distance in order to establish accurate jumping The 
evidence heie is against such a conclusion Preliminary trials are 
not necessaiy foi adjustment of foice to distance to be jumped The 
view that the rat first jumps with a landom variation of foice and 
can adjust for a given distance only after a senes of jumps at that 
distance seems unwarranted In the present experiment, the dis¬ 
tances were vaned fiom trial to trial by chance so that adjustment 
to a given distance by learning was mlcd out Immediately upon 
changing distance, the rats accommodated foi the change by a change 
of foice These results strongly suggest that vision is an important 
factor in identification of depth 

The high correlation found between force exerted and distance 
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to be jumped, where distance was varied in a chance order, suggests 
that vision is the only probable cause of change of force in the 
present case. Olfaction and audition may he offeied to explain the 
results. But it seems impossible for audition to play a part In the 
present experiment, both platfoims soon became smeared with ex¬ 
crement and food particles so that the odors from the jumping plat- 
foim were probably intense enough to swamp what would otherwise 
be a difference in olfactoiy cues. Richardson concluded that olfac¬ 
tion is unimportant. Other evidence, discounting the possible role 
of olfaction, is offered later. 

Indirect evidence of the role of vision may be found in the ap¬ 
parent difference between rats with pigmented eyes and lats with 
non-pigmented eyes. Two of the thi'ce albinos weie least accurate 
of the eleven animals in depth discrimination. The thud albino 
performed better than two rats with pigmented eyes, although his 
lecord was consideiably below the average of the entire gioup. Tile 
cuive of tins rat fails to rise for distances beyond 35 cm. 

In Table 3 arc recorded the numbei of jumps at each distance 
and the total number of jumps in which the lat fell short of the 
landing ledge No animal fell short of 30 cm. It is to be remem¬ 
bered that each rat made 10 jumps at each distance. It is obvious 
that the albinos are all much infeiior to the rats with pigmented 
eyes. Rat A 3, who had a cieditable performance as measured by 
the correlation between force and distance, is here no better than 
the other albinos. These results strengthen the suggestion made 
above that degree of pigmentation of eye is diiectly correlated with 
ability to discriminate depth. 

Tabic 4 contains the mean deviations of the data in Table 1, also 
the mean of the mean deviations of the rats with pigmented eyes 
and of the rats with non-pigmented eyes. It appeals that vai lability 

TABLE 3 

The Number of "Short” Jumps at Each Distance in the Case or Each 
Rat, Together with the Total Number of "Short" Jumps of Each Rat 
Only distances at which short jumps were made are recorded. 


Distance 

Yl 

Y2 

Y3 

Y4 

Rat 
B 1 

BZ 

m 

R4 

A\ 

A2 

M 

35 

0 

0 

0 

0 

0 

0 

0 

0 

2 

\ 

1 

40 

0 

0 

0 

0 

0 

0 

0 

0 

3 

3 

6 

+5 

0 

0 

0 

1 

0 

0 

3 

4 

10 

S 

8 

Total 

0 

0 

0 

1 


0 

3 

+ 

20 

12 

15 
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TABLE 4 

The Mean Deviations of the Data or Table 1, Together with the 
Ayerace Mean Deviations of the Yellow- and Black-Hooded Groups and 
of the Albino Group 


Dist 

71 

72 

73 

74 

£1 

Rat 

B 2 B 3 

£4 

Al 

A2 

A 3 

Mean 

Y 

and 

B 

Mean 

A 

20 

2,2 

26 

09 

2 5 

1.4 

34 

47 

5 1 

1.9 

41 

3 3 

29 

3 1 

25 

5.1 

1.9 

2 1 

1.5 

1 2 

4 4 

6.9 

29 

1 1 

4.1 

3 7 

3 3 

30 

30 

2 7 

2,6 

46 

1.8 

20 

3 7 

64 

43 

1 6 

2 9 

41 

3 5 

29 

35 

5 0 

29 

17 

2.3 

26 

10 0 

5 7 

3 6 

1 6 

3 0 

48 

42 

3.1 

40 

5 3 

47 

3 3 

2 1 

2.4 

4 8 

7.5 

4 6 

1 1 

2.8 

42 

43 

2.7 

45 

5.8 

48 

34 

3 6 

3.0 

74 

5 8 

4.8 

1 6 

2,3 

45 

48 

28 


of force increases regularly with increase of distance for the former 
gtoup, and that there is no such definite relation for the latter 
gioup. In general, the greater the distance the gicater is its am¬ 
biguity. These data would be tieated with finei statistics were it 
not for the small size of the albino group 

A regulai ascending series of distances, followed by a descending 
sci ics, was run for rat Y2 Each day eight trials were run for each 
distance The force for each distance is the aveiage of 96 trials. 
Because of several accidental changes of calibration of the apparatus 
(discovered later) only aveiages are lecorded in Table 5. Com¬ 
parison of these data with those of Table 2 indicate that discrimi¬ 
nation was possibly better in the present case in which the additional 

TABLE S 

Correlation between Force and Distance or Jumping for One Rat 
In the ascending series the distances weic increased regularly; in the 
descending senes the distances were decreased regularly The force meas¬ 
ures are the averages of 16 consecutive trials at each distance 


Ascending series 

Percentage 

Dist Force Force 


Descending 1 series 

Percentage 

Dist Foice Force 


20 

22 7 

100 

25 

28 6 

126 

30 

37 7 

166 

35 

45 0 

198 

40 

51 7 

227 

45 

60 3 

265 

50 

66 3 

292 


50 

52 4 

266 

45 

51 6 

262 

40 

45.6 

231 

35 

38 6 

196 

30 

32.6 

165 

25 

25 4 

129 

20 

197 

100 
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factor of habituation entered. A study of this factor will foim part 
of the mateual of a futuie papei. 

It seems clear from the correspondence of force exerted with dis¬ 
tance to be jumped and fiom the difference between lats with pig¬ 
mented and rats with non-pigmented eyes that, contrary to the 
findings of Richaidson, the i-it is able to discriminate distances vis¬ 
ually and to lcgulatc Ids motor reactions atcouhngly without having 
to adjust to each new distance by a piocess of trial and eiroi 

B. Thieshold of Depth Disci limitation 

The following method was employed to sccuic a ciude appioxi- 
mation to a “depth thieshold” under the conditions outlined above 
Instead of varying the distances bv 5-cm. steps in a chance order, 
the distances were vaued in a chance ordei by 1-cm. steps through¬ 
out a range of 26 to 36 cm. Twelve trials wci c run for each dis¬ 
tance This proccduic was followed for rats With pigmented eyes. 
For albinos it was found convenient to vary the distances by 2-cm 
steps throughout a range of 22 to 42 cm. The total foice at each 
distance foi each lat was found Then, in the case of each pig¬ 
mented rat, the successive differences in force between each distance 
and the next succeeding distance wcie dcteimined These lcprc- 
sent diffcienccs in force coiresponding to diffciciiccs m distance of 
one cm The same thing was done foi the successive 2-cm steps 
The corresponding diffci cnees for albinos aie foi 2- and 4-cm. steps, 

TABLE 6 

Threshoid Determination 

Inclividunl records foi eleven mts of correlation between force nnd distance 
of jumping The force ineastues are the averages of 12 trials at each 
distance. 


Rat Rat 


Dist. 

yi 

72 

73 

74 

75 

76 

fll 

112 

Dist, 

Al 

A 2 

A 3 

26 

201 

261 

166 

562 

437 

322 

244 

433 

22 

112 

181 

158 

27 

190 

271 

181 

561 

453 

333 

262 

443 

24 

108 

194 

19S 

28 

212 

292 

190 

551 

437 

330 

281 

469 

26 

133 

204 

224 

29 

228 

298 

199 

584 

428 

334 

297 

458 

28 

143 

216 

226 

30 

225 

314 

211 

619 

459 

331 

310 

500 

30 

135 

219 

252 

31 

231 

314 

198 

583 

454 

325 

328 

462 

32 

148 

227 

241 

32 

242 

327 

216 

579 

445 

349 

319 

485 

34 

146 

214 

277 

33 

236 

314 

215 

589 

458 

341 

350 

463 

36 

149 

227 

272 

34 

251 

340 

227 

570 

459 

354 

374 

458 

38 

155 

246 

311 

35 

251 

335 

236 

601 

463 

329 

373 

481 

40 

163 

239 

3 49 

36 

270 

370 

240 

609 

488 

346 

396 

505 

42 

163 

210 

332 
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TABLE 7 

The Number of “Inversions of Sign” for 1-cm, 2-cm, etc, Differences 
in Distance tor Each Rat or Table 6 
The numbei of inveisions of sign is the number of cases in which the force 
exerted nt a given distance is less than the force exerted at a distance 
1 cm , 2 cm , etc,, less than the given distance See text 


Rat 

1 cm 

Inversions 

2 cm. 

3 cm, 

4 cm 

y i 

2 

0 

0 

- 

Y 2 

3 

0 

0 

- 

Y 3 

2 

I 

0 

- 

Y4 

5 

4 

3 

- 

Y5 

4 

2 

2 

- 

Y6 

5 

3 

3 

- 

7JI 

2 

0 

0 

- 

D2 

4 

2 

3 

- 

A 1 

- 

3 

- 

0 

A 2 

- 

2 

- 

2 

A 3 

- 

3 

- 

0 


respectively. Table 6 is a recotd for each rat of the total foice of 
12 tuals at each distance 

The number of inversions of sign was calculated for each animal 
That is, the number of differences indicating a dcciease in force in 
going fiom each distance to the next greater distance was deter- 
mined a ml designated as the numbei of inveisions of sign Such 
inveisions indicate failure of depth discrimination as deteunined by 
the cntcuon of foice Table 7 is a record foi each lat of the num¬ 
ber of inversions foi 1-, 2-, 3-, and 4-cm diftciences. 

In case of absence of disci imination the numbei of inversions 
should equal, in the long tun, one-half of the number of differences 
in the distance range, i c , foi rats with pigmented eves the number 
of inveisions would be 5, 4 5, and 4, foi 1-cm , 2-cm , and 3~cm 
diffeiences, respectively, for albino animals the values would be 5 
and 4 5, for 2-cm and 4-cm diffeiences, respectively For example, 
there are 11 diffeient distances, Hcncc, theie aic 10 1-cm steps 
So, foi 1-cm diffeiences oi steps, landom foice of jumping would 
icsult in five inversions No inveisions indicates that all steps in 
the distance lange aic disciiminated concctly on an average of 12 
tuals at each distance 

Although the gioup of albino tats is small, the data suggest that 
the albino lats aie much mfenot to the lats with pigmented eves in 
respect to sensitivity of lesponse to change of depth as measuied by 
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change of force of jump. The albino rats ate also inferior to the 
rats with pigmented eyes in respect to the number of short jumps. 
The total numbei of short jumps made by thiee albino rats was 17, 
11, and 3 for rats A\ x A2, A3, respectively. Rats Yl, Y2, Rl, 
B 3, and Y3 made no short jumps; J32 made one, Y4 made two, Y5 
made five, and Y6 made eight 

Yl, Y2, and B 1 always discriminated a difference of two cm on 
an average of 12 trials The lecoid of Y3 was nearly as good. 
However, the othei rats with pigmented eyes did not always dis¬ 
criminate diffeiences of three cm. Two albinos disci iininated suc¬ 
cessfully diffeiences of four cm, and one did not. Inspection of 
Table 2 shows that no rat with pigmented eves had any inversions 
for 5-cm steps, wheicas the albinos each had one inveision. 

To determine how the inversions weie distributed ovei the dis¬ 
tance lange in the case of the pigmented rats, the total number of 
inversions foi 1-cm. steps for the group of eight animals was deter¬ 
mined and recoided in order of increasing distance. They aic 

3 2 3 1 5 3 5 2 2 0 

It had been noted that there were no pronounced trends m the 
case of individual rats The group data do not show any significant 
differences in accuiacy of disciimmation over the distance lange ill 
question. The data of Table 6 have been convened into peicentages 
of the foice exerted at the initial distance according to the method 
of treatment of Table 1. The percentages have been averaged for 
the group. They are in ordei of increasing distance 

100 103 107 111 115 113 117 117 121 122 128 

Only one inversion of sign lesulted from the pooled data 

By the method of computing threshold of visual discrimination 
of distance, it is found that rats with pigmented eyes can distinguish 
with a fair degiee of accuracy diffeiences in distance of two cm. or 
less, whereas rats lacking pigmentation of eyes do not have such 
accuracy. 

C. Mechanism of Visual Depth Discnimnation 

It seems certain that vision is the most important sensory avenue 
involved in identification of depth in the piesent experiment. 

Some of the possible factors involved in visual depth disci imi- 
nation of the rat may be* accommodation, convergence, binocular 
parallax, monocular parallax, aerial peispective (intensity, texture, 
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etc., of features of the jumping platfoim and background fixated), 
geometrical perspective (position of featuies fixated in reference to 
the background and the size of the retinal image). 

Accommodation Accommodation to the distances requned for 
jumping seems rather conclusively ruled out by the myopic character 
of the rat’s vision. Lashley (1) has reported that the far point is 
at about eight cm., which probably means that adaptation was con¬ 
stant for all distances tested in this study. 

The other possible factors have been tested as follows 
1. Binocular Paiallax. Lashley has found that the binoculai field 
of the rat is probably about five degrees in extent in the case of the 
lelaxcd position of the eyes. But each eye may lotate through about 
25 degrees Hence, the possible binocular field is about 50 degrees 
There is incomplete decussation of the optic fibers He has noted 
some indication that the eyes of rats converge prioi to jumping 
This latter obseivation is as yet unverified. Convergence, the turn¬ 
ing of the eyes towards each other in order to bring the two images 
of an object upon the central part of the retinas, is lacking in ani¬ 
mals without binoculai \ision These findings indicated that binoc¬ 
ular factors might be important in depth recognition. 

The left eye of Y3 was removed after the rat was put through 
the first series of jumps. Three days later, he was again put thiough 
a similar series of jumps No significant differences between the 
data of the two series could be detected. The animal from the first 
jumped accui ately without hesitation. This militates against the 
importance of binocular factors. One eye was removed fiom each 
of two other rats, A 3 and B 3, and a similar series was run. Only 
the records of the lattei two rats are available The con elation 

TABLE 8 

Correlation between Force and Distancf or Jumping for Two Monocular 

Rats 

Foice is expressed relative to the force exeitcd at 20 cm The force 
measures aic the averages of 10 trials at each distance 


Distance 


Rat 

B3 

20 

100 


100 

25 

260 


178 

30 

242 


248 

35 

323 


279 

40 

330 


284 

45 

310 


292 
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between distance and force (cxpiesscd in peicentagc) is recorded in 
Table 8. For rat B3 tlieie is little difteicnce between this senes 
and that of Table 2 For /73, tlieie aie two invcisions in the picsent 
series and one in the former series In the case of this lat, the foice 
of the present senes incieascd with distance to a much gieatci extent 
than in the first seiies. In view of the small group and because of 
the obscuring effect of practice, it is difficult to intcipict the lcsults. 
There is little reason here foi assigning any influence to binocuW 
factois. Otlici data will be picsented latei 

2 Monocular Parallax. There is some evidence that monocular 
parallax may be a factor in identification of depth It was obseivcd 
in the case of piactically all lats that prioi to the act of jumping 
then heads wcic moved fiom side to side The movement might 
allow of depth disciimination because inonoculai parallax, i e., the 
appaient displacement of near oi far featuies of the visual envnon- 
ment with icspecl to far oi near featuies It was thought that by 
employing screens as a backgiound the resulting gicatei homogeneity 
in background would opciatc to decicasc the efficacy of inonoculai 
factors, in case they wete opciative 

The following expciiinent was conducted with lat Y3, with 
binocular vision, following the icgulai sei ics of jumps A sciccn 
of dull black cloth (140 x 100 cm ) was placed immediately behind 
the landing platfoim, extending vertically fiom the Horn, 100 cm 
distant fiom the jumping ledge. Jumping was tested foi the usual 
senes of distances. There was no influence of the sciecn except 
that on the fiist day of the tests the fust jump at 40 cm. (the thiid 
jump attempted) was shoit, and on day two the second jump at 40 
cm was shoit also. It is doubtful that the sciccn opciatcd to dis¬ 
rupt depth disci imination 

What was thought to be a more effective screen was then em¬ 
ployed with five rats with pigmented eyes and with two albinos 
The screen was made of heavy unbleached muslin and extended 
behind and on eithci side of the landing platform, It leached fiom 
the floor to a height of 140 cm. The width of each of the three 
sides was 100 cm. The rcai sciccn was about 20 cm. behind the 
landing platform This scivcd to eliminate all backgiound except 
for the screen and landing apparatus. The foiegiound, below, re¬ 
mained as usual The legular series of jumps with 5-cm. steps was 
run, 10 trials at each distance, following the cxpeiimcnt on thicsh- 
old The data arc summanzed in Table 9, each value being the 
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TABLE 9 

Correlation between Force and Distance of Jumping for Sfven Rats, 
with the U-Siiaped Gray Screen 

Also the total number of "shoit” jumps of each rat, The force measures 
are the aveiages of 10 trials at each distance 


Rat 


Distance 

Y2 

Y3 

Y4 

U 1 

m 

A2 

Jl 3 

20 

178 

142 

183 

153 

162 

194 

146 

25 

316 

241 

263 

224 

255 

276 

327 

30 

362 

329 

295 

301 

278 

297 

443 

35 

+15 

360 

320 

392 

340 

326 

47+ 

40 

458 

406 

330 

465 

399 

332 

iMliJ 

45 

491 

413 

343 

516 

396 

347 

599 


total force at the distance specified (as in Table 1); the same data 
m percentages are contained in Tabic 10 (as in Table 2). Table 9 
also contains the total numbci of shoit jumps made by each rat 
Companson of these tables with Tables 1 and 2 indicates that, in 
most cases, discrimination was probably a little better with the 
sciecn than without it. These facts are shown not only by the 
peiccntagcs of foice and by the number of short jumps in the case 
of the albinos, but also by an analysis of the number of inversions 
in the original data. Practice may well account for the improve¬ 
ment It could he argued that practice might obscure a real dif- 
feience between the scieen situation and the non-scrcen situation 
as to discrimination of depth Because of small changes of cah- 
biation of the apparatus, the effect of piactice could not be deter¬ 
mined accurately Later, this factor will be evaluated 

Thcic are two othci differences between the senes with and the 


TABLE 10 


The 

Data 

of Table 

9 Expressed 

in Terms 

or Percentage 


The force 

exerted 

at each 

distance is 

expiesscd 

in terms 

of the 

force 




exeited at 20 cm. 








Rat 




Distance 

Y2 

Y3 

Y+ 

m 

B2 

A2 

A 3 

20 

100 

100 

100 

100 

100 

100 

100 

25 

178 

171 

144 

1+7 

158 

142 

222 

30 

203 

233 

161 

197 

173 

153 

302 

35 

233 

252 

175 

255 

210 

168 

325 

40 

258 

288 

180 

302 

2+7 

171 

349 

+5 

275 

292 

188 

338 

246 

178 

+10 
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series without sciccns. In the scries with the scicen, rats A2 and 
Y4 stood upon their hind legs and swung their heads to an unusual 
degree before jumping. The lattci also frequently overjumped and 
alighted on the platform instead of upon the ledge. The other rats 
performed about as usual from the fust. 

Rat Y3, some time bcfoic serving in the screen series and subse¬ 
quent to the first series, was tried also on a screen series which dif¬ 
fered from the present screen series in that, immediately pieccding 
the trials with the screen, the animal was icquned to jump 16 times 
at 35 cm without the screen. With the screen first at 35 cm. the 
rat jumped over the landing platform and stiuck the screen. This 
occurred for eight jumps. In turn, the light, left, and rear sciecns 
were removed and jumps were allowed nftei the removal of each 
screen The animal continued to overjump. The distance was 
decreased by small steps to 18 cm without any eftect. At H era 
Y3 finally jumped. Several days’ training similai to the training 
scries described was instituted, with the lesult that the animal im¬ 
proved and jumped more accurately with lcspcct to the landing 
ledge and did less overjumping. Aftei three days, the woik with 
this rat was discontinued foi scveial weeks until the screen series 
with the group was started. As indicated, this rat foimed a member 
of that gioup and jumped accuiately from the first. 

The facts above arc difficult to interpret. The slight differences 
between the screen and the non-screen senes might be due to a gen¬ 
eral difference of stimulation, to the substitution of the screen for 
the ledge as a jumping objective, oi to what has been called prac¬ 
tice It may also be due to a combination of these factors, The 
screens employed did not rule out thoroughly the possibility of the 
operation of monocular parallax. 

Three animals were then put through the regulai scries of jumps 
but with a screen designed to eliminate monoculai parallax more 
effectively. It was made of heavy unbleached muslin and it inter¬ 
cepted the background in line with the fjont edge of the landing 
ledge. It also curved down from the landing ledge towards the 
bottom of the pendulum stand, thus inteiccpting the foreground 
The only object other than the screen m front of the lat was the 
landing ledge. A flap in the screen permitted the rat, aftei jumping 
to the landing ledge, to go to the landing platform It is to be 
noted that such a screen would serve also to cut off lather effec¬ 
tively any olfactory cues that might be obtained from the landing 
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TABLE 11 

Correlation between Force and Distance of Jumping for Three Rats, 
Usinc the Gray “Slot" Screen 

The force measures are the averages of 10 trials at each distance. 


Distance 

Dl 

Force 

Y3 

A2 

m 

Percentage force 
Y3 

A2 

20 

18+ 

207 

205 




25 

299 

316 


162 

152 


30 

432 

425 

252 

235 


123 

35 

536 

468 

253 

291 

226 

123 

-to 

581 

42+ 

273 

315 

202 

133 

45 

655 

435 

2S7 

356 

210 

1+0 


platfoim The three animals used weie Y3, 51, and A 2. The 
records of force and percentage of foicc are in Table 11 
There are two significant differences between this seiies and for¬ 
mer seiics Fust, analysis of the oiiginal data shows that the num¬ 
ber of inversions found between the landom pairs of foice values 
from each distance to the next greater distance is gieatest in the 
case of the present series. The number of inversions which would 
result from perfectly random jumping would be 25 for any given 
animal in die case of 10 jumps at each of six distances. The table 
below indicates the number of inveisions for each of the thiee lats 
in each of the thiee seiies Senes 1 indicates the first senes in which 
no screens were used. Series 2 indicates the previously described 
screen which extended mound three sides of the apparatus. Series 
3 designates the present screen series. 


Rat 

Senes I 

Series 2 

Series 3 

Y3 

6 

8 

13 

fll 

4 

1 

4 

A 2 

12 

10 

15 


It seems that discrimination suffered to some extent, Secondly, 
there was a much gieatei amount of oveijumping in the case of the 
present series “Overjumping” is a term used to chaiacteiize jumps 
in winch the animal obviously jumps over and beyond the landing 
ledge. It is difficult to interpret this result it may be due to the 
general changes in pioblem incident upon the introduction of the 
screen, or it may well indicate a bieaking down in discrimination 
3 Size of Retinal Image. The factor, size of retinal image, was 
next investigated with a group of thiee rats, Y2, 51, and A2. The 







152 


JOURNAL. OF GENETIC PSYCHOLOGY 


TABLE 12 

Correlation between Force and Distance of Jumping for Tiirel Rats 
under tiil Condi i ion or Constancy or Apparent Breadth or the 
Landing Ledgp 

The force measures arc the averages of 10 Inals at each distance 


Distance 

Y2 

Rat 

HI 

A 2 

25 

290 

27 S 

232 

30 

349 

339 

260 

35 

383 

400 

275 

40 

445 

440 

293 


side of the landing ledge facing the lat was alteicd in size by fasten¬ 
ing to the ledge gray caids of uniform depth but varying in width 
according to the distance of the landing ledge from the jumping 
ledge. That is, 4 caids were used for each of 4 distances (25, 30, 
35, and 40 cm.) so that the appaient breadth of the landing ledge 
would remain constant, with lespect to the position of the int, as 
determined gcometucally, for the varying distances The distances 
were varied in chance older as usual and tlicie wcie 10 Inals foi each 
distance Table 12 is a record of the corielation between distance 
and force. It is cleat that tlicie was no appicciablc disruption of 
depth discrimination No rat made shoit jumps. 

Rat B 1, who jumped readily to the scieen with the least amount 
of overjumping in the cxpciiment with the last screen, was leijuircd 
afterwards to jump in a situation involving both the scieen and con¬ 
stancy of the app.ucnt size of the landing ledge Ten Inals were 
run foi each of 4 distances, varied in chance order Table 13 l coords 
the total force at each distance. Depth discrimination is still accur¬ 
ate but the increase in foicc as the distance me leases fiom 25 to 40 
cm. is less than it was in the foinier scieen seiics foi this animal. 

TABLE 13 

Correlation between Force and Distance of Jumping for One Rat, 
undpr the Conditions of CoNsrANCY or Apparent Breadth of the Landing 
Ledge and or the "Slot” Screen 

The force measures are the averages of 10 tuals at each distance 


Distance 

Rat 

Jil 

25 

262 

30 

304 

35 

3 42 

40 

379 
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TABLE 14 

Correlation between Force and Distance of Jumping for One Rat under 
Three Conditions of Illumination 

Sertes 1, daylight illumination, Senes 2, dim illumination, Series 3, very 
dim illumination. The force measures are the averages of 10 trials at 
each distance 


Distance 

Senes 1 

Series 2 

Series 3 

20 

217 

254 

234 

25 

33 6 

351 

345 

30 

420 

423 

411 

35 

451 

472 

484 

40 

4S9 

477 

480 

45 

510 

498 

530 


4 Aerial peispective. One iat, Y7, was employed m this experi¬ 
ment. The onginal senes without sciecns was run undei tluec 
conditions of illumination Series 1 was the usual dajdight series 
Series 2 was carried out under dim illumination Senes 3 was tun 
under veiy dun illumination The results me lecotded in Table 14 
in teims of the total fotce for each distance in the case of each series. 
The cmves representing the ielation between force and distance are 
similar foi the three series except that the cmves ascend moie uni- 
foimly as the degree of illumination inci eases Analysis of the oiig- 
mal data shows that the total numbci of inveistons for a given senes 
decreases as the degiee of illumination inci eases, the values being 10, 
8, and 4 foi the conditions dimmest, dim, least dim, lespectivcly. 
This expeiiment contiols some of the factors operative in aenal 
peispective It seems that the reaction was distuibed by the letnoval 
of certain cues subsummed undei the head of aenal peispective It is 
possible that the distuibance may have been due to deciease in visual 
acuity, as such 

Elimination of binoculai vision, of monoculai paiallax, of the 
appaicnt size of the objects, and of cues opei alive undo the heading 
of aeiial peispective each produces some distuibance but does not 
abolish tiie identification of distance. It may be that the animal can 
use alternatively cues from these four diffetent souices or that still 
othei cues are impoitant The remaindei of the expenments aie 
designed to eliminate the cues in combination to test between these 
alternatives. 

The next set-up designed to break down discrimination consisted 
of an oval fiame built completely around the jumping appaiatus 
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Over the fiame was draped black cloth of dull finish. The cloth 
extended fiom the flooi to a height 18 inches above the jumping ap¬ 
paratus The lateral distance between cloth and apparatus was 
everywhere about 12 inches Black cloth was draped also fiom be¬ 
neath the landing ledge back to the bottom of the jumping platfoim 
in ordei to secuie a homogeneous foiegiound. In addition, the pre¬ 
viously described arrangement to obscure the landing platform was 
used, A gray card was fastened beneath the landing ledge The 
size of the card was vaned in order to keep the size of the letinal 
image approximately constant. Thus, the surroundings of the ani¬ 
mal placed upon the jumping platfoim consisted of homogeneous 
black cloth except that above the animal theie was no cloth and in 
front there was the gray card above which the animal was to jump 
Pi dim inai y jumps were allowed in order to accustom the animals 
to the situation Two rats, Y7 and B 5, Wcie employed in the usual 
series except that the distances weie confined to the range 25-45 cm. 
Rat B5 possessed one eye. Two series weic run with Y7. the above 
"complete black set-up” and the original set-up involving no sciccns, 
Foui series were run with BS (1) the complete black set-up, (2) 
the same but minus the condition of constancy of apparent ictinal 
size (ie., the card designed foi 25 cm. was used throughout), (3) 
the same as (2) but with the black cloth foiegiound removed, and 
(4) the original series, 


TABLE 15 

Correlation between Force and Distance or Jumping tor Two Rats 
under Four Condiiions oi Background 
Conditions 1 and 4 were employed with Rat Y7 All four conditions were 
employed with Rat B5 See text The force measures are the avciagcs of 
10 trinls nt each distance. 

Condition 1—the “complete black set-up” 

Condition 2—the same as Condition i but minus the condition of con¬ 
stancy of appaicnt retinnl size 

Condition 3—the same as Condition 2 but with the black cloth foreground 
removed 

Condition 4—the original series without screens 


Condition 

Rat Y7 

1 

4 

1 

2 

RntBS 

3 

4 

Distance 

25 

532 

324 

456 

406 

378 

344 

30 

590 

44-S 

502 

441 

4 20 

381 

35 

631 

503 

524 

472 

462 

395 

40 

643 

534 

539 

433 

480 

403 
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The xesults aie recorded in Table 15. The conditions or series 
aie numbered in the order presented immediately above. For both 
rats and all series theie aie no significant differences in discrimination 
as measured by differential foice exerted Analysis of the inversions 
contained in the original data furnishes no grounds for infeiring dif- 
feiences m discrimination among the different series But great 
differences arc found among the senes in respect to the amount of 
force used in general. Graphs representing the 1 elation between 
total force expended and distance jumped show the following* For 
rat 2 r 7, the graph foi the complete black set-up is parallel to, but 
much higher than, the graph for the ongmal senes The same is 
true for lat B 5 The two additional senes foi the latter rat are 
paiallel to the graphs of tile other two series but arc intermediate 
between them. 

These results indicate that absolute force as well as differential 
force is worth taking into account Although the rats discriminated 
the distances, as indicated by the cntenon of differential foice, they 
expended moic energy in jumping undei the more difficult condi¬ 
tions Tins conclusion is strengthened by obscivation As the series 
increased in difficulty, as designed by the expeumentei, the animals 
hesitated more before jumping, and they oveijumped more frequently 

The next expei intent was designed to make the conditions of 
visual depth peiception even more difficult The jumping apparatus 
was placed in a dark room Instead of the usual landing platfoim 
theie was substituted a hollow box of the same length and breadth 
and 6.5 cm in depth The top suiface of the box was adjusted to 
the same height above the floor as that of the landing platform. The 
inside of the box was equipped with a 10-watt electric lamp supplied 
by city electricity. One inch fiom the open end of the box adjacent 
to the jumping platfoim a slot was cut through the side of the box 
to allow rectangular cardboaids to be slid into the box, thereby 
closing the end Five black-faced cardboards were made foi this 
purpose, each containing, in the center, a rectangular aiea cut out 
and covered ovei by seveial thicknesses of thin, translucent oil paper. 
Each card bore a different size of rectangular area, each of which 
was carefully measured so that, foi each of the five distances thiough 
which jumps weie to be made, the areas would be such as to make 
the apparent size of the retinal images of the areas constant The 
box was painted black inside and outside, the scams were covered 
with dull black cloth, and the fiont of the box was lined with the 
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same. With a card insetted in the box and the lamp within lighted, 
the only object visible in the room was the icctangular area of oiled 
papci thiougli which the light of the lamp was transmitted. The 
cxpenmenter and an assistant adjusted the thicknesses of oiled paper 
so that, foi the vaiious distances, there was no apparent diffcience 
in intensity of illumination of the oiled paper on the different cards. 
Behind the box was placed the food container. 

One lat, B6, was used Many preliminary trials were given ovci 
the sevcial distances to adjust the animal to the conditions, although 
he quickly adapted to the situation and jumped without much utging. 
Howevei, more uiging was icquncd than in the case of any previous 
set-up. The usual senes of jumps was then made. Foi each distance 
the appiopnatc card was slid into the box An assistant icad the 
scale, using a flashlight sciecned to pi event light fiom penetrating 
into tlie 100 m. Even so, a slight amount of light was diffused 
Following this senes, one eye was icmovcd fiom the lat, and one 
week later the series was icpcated. Then the usual daylight senes 
was run. 

The results are contained in Table 16. They indicate that the 
animal discriminated in the daylight senes vciv much bettci than in 
either of the other two senes, and, of the lattci, that lie disciimmated 
bettci undci binocular conditions See Figure 3. In the binocular 
senes disci imination failed beyond 35 cm ; in the monoculai senes 
disenminatian failed at the same distance or possibly at 30 cm ; 
and m the daylight series thcic was no falnnc to discriminate Analy- 
sis of the number of invcisions between the landom pans of foicc 

TABLE 16 

Correlation between FoRcr and Distance or Jumping cor One Rat 
under Three Conditions 

See text The foice measures are the avei ages of 10 tiials at each distance 

1 Binocular—the daik-room expeument with binocular vision 

2 Monocular—the daik-room experiment with monocular vision, 

3 Daylight monocular—the original daylight senes with monoculai vision 


Distance 

Binoculai 

Conditions 

Daik room 

Monocular 

Daylight 

Monoculai 

25 

437 

481- 

214 

30 

577 

551 

301 

35 

630 

562 

4-1-2 

40 

636 

541 

528 

45 

630 

562 

579 
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FIGURE 3 

CORREI AT ION BETWLCN FORCC OF JUMPING AND DISTANCE 1 O DU JUMPED TOR 

One Rat under Three Conditions 
— — Dark loom, si/e of letmal image constant, binocular vision 

- Dark loom, size of letmal image constant, monocular vision 

-- Daylight conditions, monoculai vision 

values from each distance to the next greatei distance shows that 
thcic weie 2 invasions contained in the daylight series, 11 in the 
binocular scries, and 17 in the monoculai senes In the case of five 
distances, 20 invasions would be expected in case of perfectly random 
jumping. 

The results show that both binocular cues and monocular cues 
opeiate in visual depth discrimination in the case of the lat Ex- 
peiimental or operational lemoval of cues of cither kind disiupts 
depth disciimmation to a degiec piopoitioiul, in general, to the num- 
bei of cues lemoved 
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Conclusions 

A. Existence of visual depth discrimination m the rat has been 
demonstrated- The lines of evidence of such disci imination arc as 
follows. 

1. The force of jumping is corielated dncctly with the dis¬ 
tance to be jumped, wheie the distances arc varied in a chance Older. 
The random older of distances excludes the possibility that the corre¬ 
lation is due to a "landom forcc-tinniing” sequence. 

2. Theic is piobably a diffeience in accuracy of depth dis¬ 
ci imination between lats with pigmented eyes and lats with albino 
eyes, the lats with pigmented eyes being favoicd. This result ac¬ 
cords with a prion judgment. 

3. Change from heterogeneous to homogeneous visual back¬ 
ground interferes with accmacy of jumping 

4. There is a direct relation between distance requited to be 
jumped and the dcgicc of disinclination of the rat to jump. This 
result accoids with the finding of Waugh in the ease of mice 

5 The force of jumping varies with the numbci of visual cues 
lcmovcd. The greater the number of visual cues icmoved the 
greater the force of jumping. Diffeiential reactions to diftcicnt dis¬ 
tances may nevertheless be maintained. 

B. Threshold of visual depth disci imination 

On an avciagc of 12 trials at each distance, foi distances in the 
neighborhood of 20 to 40 cm., some lats with pigmented eyes always 
discriminate a difference of 2 cm The thicshold seems to be lower 
for rats with pigmented eyes than foi lats with albino eyes Undci 
the conditions of the cxpci iment, the albinos always discilminated 
a diffeience of 4 or 5 cm. 

G. Mechanism of visual depth disci imination. 

Suggestive evidence of binocular factois is found in possible move¬ 
ments of convergence of the eyes, in incomplete decussation of optic 
fibers, and in the possession of a binoculai field 

Suggestive evidence of monoculai factors is found in swinging of 
the head prior to jumping. 

Change from heterogeneous to homogeneous visual backgiound by 
means of screens and dark-room conti ol mtcifeics with accuiacv of 
jumping This suggests that monoculai parallax may he a factor. 

Removal of one eye interfered with depth disci imination This 
indicates that binocular factors sometimes may be important. 

Interference with identification of depth pioduced by dccicasing 
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the intensity of illumination of the surroundings may indicate that 
aerial peispective is a factor. 

It is likely that both binocular and monocular cues operate in 
visual depth recognition in the case of the rat Experimental or 
operational removal of cues of either kind disrupts depth disciimina- 
tion to a degree pioportional, in general, to the numbei of cues 
removed 

The investigations of the piesent paper arc preliminary It is 
planned to continue with a more detailed study of visual factois and 
also of habituation. 
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LA DISCRIMINATION I)E LA PROFONDEUR CHEZ LE RAT 
(R£sum£) 

Le but dc cede itudc est tie monticr dc l'6viclence de la disciirnination 
visncllc de la piofondeur chcz le ral ct d’nnalysci les mfonniamcs en jcu an 
moyen d’un apparcil fait pour mmircr la foicc nvcc laquellc un rat saute 
d’unc cormclic h line autre cormclic On emploic In diffcicnce dani la force 
du saut comme cnteie de la difference dans In discrimination dc la pro- 
foncleur, On a varie an ha9»rd les distances sautcr pom elumncr le 
facteui d'etre accoutume A uni distance donnta On a controle les facteurs 
cn jcu dans In discrimination visncllc dc In profondem nu moyen d’ecraus, 
(Tune chambie obseme, etc 

Conclusions 1 

1 La force du saut cst corrd^e diiectcmcnt nvcL la distance qu’vl faut 
que le rat saute 

2 Les rats any yeux pigmentcs discuminent mieux la profmmdeur que 
les lats aux yeux albinos 

3, II y a line relation directe entre la distance qn’il fnut sautcr et le 
degrd ct le manque d'inclination du rat & sautci 

4 Plus le nombre de suggestions visuellcs enlevecs est giand, plus la 
force du saut est giandc 

5 Les rats peuvent discnminci facilcincnt line difference de 2 cm an cas 
clea distances variant dc 20 & 40 cm. 

6 On trouve de Evidence de faeteuis binoculancs dans dcs mouvements 
possibles de convergence des yeux, dans un dnt tncoinpletemcnt decussc dcs 
fibres optiques, dans la possession d’un champ hinocnlnite, ct dans hnter- 
f£rcnce avec la discrimination de la profondciir quand oil cnl^vc un ocil 

7 On tiouve de I’cvidcncc de faeteuis monoculnues dans lc balanceinent 
de In tetc avant de sautci, ct dans I'mtcifcicncc avee I’cxatitudc du saut 
quand on change un fond visuel h6t£rogene en fond visucl homogenc an 
moyen d’ccrans ct de contifllc dans une chnmbrc obscure Ccla indiqiie que 
la parallaxc monoculaire pent etre un facteui, 

8 L'mterfeience avec la discinnination de la profoudeur piodmtc au 
moyen de dccroitre I'intcnsite dc l’dliimination dcs cnviions pent indiquer 
que la perspective aenenne est un fncteur 

II est probable que les suggestions binoculanes ct rnonoculanes Louies les 
deux sort en jcu dans la discrimination visncllc de la piofondcm cliez le 
lat L’enlevemcnt experimental on I’enlivcment pendant I’op^ration des 
suggestions de I’une et I’autie classe nmt i la disciimmalion de la piofondeur 
n un degrG en propoition en general du nombre des suggestions enlevecs 

Russcll 
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DIE FAHIGKEIT DER RATTE, ZWISCHEN VERSCIIIEDENEN 
TIEFEN ZU UNTERSCHEIDEN 
(Ref e rat) 

Es war das Ziel der Untetfsuchung, Beweis zu erteilen, dass Ratten 
zwischen verschiedenen Tiefen unterscheidcn Konnen, und den in Einspruch 
genommenen Mekamsmus zu analyzieren, mittcls eires Apparate9 zur Mess- 
ung der Kraft mit der eine Ratte von einem vorstehenden Rand 711 einem 
andeien springt, Unterschiede in dei Kraft des Springens werdcn als Krit- 
erium der Unterschiede in der Ticfeminteisclieidung gcbraucht Die 711 
uberspnngenden Distanzcn win den nach Wechselfall varnrt um den Faktoi 
der Angewohnung an einen gegebenen Abstand auszuschalten Die Be- 
stnndteile der visuellen Tiefenunterscheidung wurden durch Windschirme, 
Dtmkelkammerii, u,sw, kontiolhert 

Befundc 

1 Die Sprungkraft stcht in dircktei Beziehung zu dei Distanz, die die 
Ratte zu nberspringen hat 

2 Ratten mit pigmentieiten Augen unterscheidcn Tiefen besser( als es 
Ratten mit Albinoaugcn tun 

3 Es bestcht ein diicktci Zusammenhang zwischen der zu ubcrspnng- 
enden Distanz und dem Grad der Abneigung dei Ratte gegen das Springen, 

I. Je holier die Zahl der visuellen Weisungen (cues) die man entfernt, 
desto giossei die Kraft des Spiungcs , 

5 Die Ratten bemeiken leicht einen Untei sell led von 2 cm bci Ab- 
standen die zwischen 20 und 40 cm schwanken, 

6 Beweise binokularer Einwirkungen werden gefunden in moglichen 
Konvergenzbewegungen der Augen, unvollkommenen Duichkreuzungen der 
Sehfasern (optic fihers), Besitz eines doppelten Gcsichtsfcldes, und Storung 
der Ticfcnunterscheidung nach Beseitigung eines Auge9, 

7 Beweise einnugigcr Einwirkungen werden gefunden in dem Schwmgen 
des Kopfes voi dem. Spnngen, und in dei Stoning der Genaiugkeit des 
Springens wenn man mit Windschirmen und Dunkelkammerkontrolte den 
heteiogenen visuellen Hinteigrund in einen homogenen veranderte Hieh- 
durch wird angedeutet, dass die einaugige Parallaxe (monocular parallax) 
vielleicht eine Rolle spielt 

8 Die durch Veiminderung der Intensitat dei Beleuchtung veruraachte 
Storung der Ticfcnunterscheidung weist vielleicht daiauf hin, dass Luftper- 
spektive (aerial perspective) vielleicht mit einwukt 

Es 1 st Wahrschcinlich, dass sowohl binokulare wie monoailarc Wcisungen 
bei dei visuellen Tiefcnuntcrscheidung in der Ratte wirksain sind Die 
expenmcntelle odei operative Beseitigung von Wcisungen der einen oder 
der andcren Ait stort die Tiefenunterscheidimg ?u einem Grade, die im 
Allgemcincn der Zahl der beseitigten Wcisungen propaitionell 1 st 
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THE reactions of infants to changes in the 

INTENSITY AND PITCH OF PURE TONE** 

Ftom the Psychological Laboratory of Northwestern Umvc/sity 
Mary Woodhull Haller 


The puipose of this experiment was to study the leactions of 
infants to changes in the intensity and pitch of pure tone. Is a 
change in the physical natuic of the stimulus, i.c, in the vibration 
rate and amplitude of the sound wave, associated with characteristic 
response from the human organism? 

As far as the writer has been able to discover no systematic ob~ 
serviition of the responses of infants to changes in the pitch and in¬ 
tensity in tone lias been made In practically all of the biogiaphical 
studies and in some of the laboratory studies, however, statements are 
made as to the effect of sound on the infant. Miss Moore (17), in 
her very valuable study, The Development of the Child , says that it 
is difficult to judge the effect of relative intensities because it is hard 
to isolate in any complex experience the reaction to the auditory 
stimulus alone She obseivcd leactions on subsequent days to tile 
voice, to whistling, singing, sti iking of the clock, etc. Rasmussen 
(19. Vol. 1) in his Child Psychology based on obseivation of lus 
infant daughters, states that “a child of one month has been obseivcd 
to show great jov over music, and tbnt Tiedcmann’s son who had 
heard the piano played for the fust time at the age of fourteen days 
was made thereby vciy lively and happy.” D R. Major (15) tested 
his child’s reaction to auditory stimuli at the time it was twenty 
hours old by rapping violently on the bottom of a tin pan foui feet 
from the child’s head, and on subsequent days by striking two books 
together, by rapping sharply witlr a folded ncwspapei, by ringing a 
bell, blowing a whistle, shaking a rattle, and dapping the hands 

•Recommended for publication by John J B. Morgan, accepted by Carl 
Murchison of the Editorial Board, and received in the Editorial Office, 
February 27, 1931 

l Keport of an experiment conducted in the Psychological Laboratory of 
Northwestern Univcisity, The woik was done under the direction of Pio- 
fessor John J B Morgan 

Further tables and graphs arc on file in the Graduate School of North¬ 
western University 


162 



INFANT REACTIONS TO INTENSITY AND PITCH 


163 


Dearborn (11) recorded responses from the sixth to the sixty-sixth 
day to the ticking of a watch, the blowing of a whistle, clapping of 
hands, playing a piano, lapping on a lamp shade, and the ringing of 
an ahum bell. He concludes from these obseirations that, in gen¬ 
eral, the infant heard high tones better than low and that notes in 
the upper register caused hei to cry 

No attempt in these or in sinnlai studies was made to conti ol the 
complex factors which determine the natuie of the auditoiy response. 
The conclusions as to the effect of auditory stimuli aie therefore 
based on an observation of responses to unlike causes The piesent 
reseatch is an attempt to detcimine what the elements in the sensory 
expei icnce aie and, by conti ol of these elements and a manipulation 
of one, to study the effect of such a change An analysis of these 
facts together with the method of controlling them and the interpre¬ 
tation of the icsults is the basis of the discussion that follows. 

The expenmcnt was canied on duiing the months of Novembei 
and Decembei, 1928, and of January and Febiuaiy, 1929, with the 
cooperation of The Cradle, an adoption nuisery situated at 2049 
Ridge Avenue, Evanston, Illinois Through the courtesy of Mrs. 
Wahath of tins institution we were allowed to obseive the infants 
then being cared foi 

The age of the infants used was in pait deteimined by the natuie 
of the institution which is not a maternity hospital. The majority 
of the babies biought in at the end of the mother's period of confine¬ 
ment are from ten to fourteen days old Since some of these childien 
are necessarily under close medical supeivision for the first few days 
and are frequently adopted in a few weeks, it was found most practi¬ 
cal to use infants not less than three weeks or more than five weeks 
old. This proved a most satisfactoiy age level, as, by preliminary 
expeument, infants younger than thiee weeks weie found to be verv 
insensitive to all stimuli, and older infants already too highly con¬ 
ditioned to the usual occurrences in the environment to make it pos¬ 
sible to eliminate the error of unconti oiled sounds elsewhere in the 
building. 

Nineteen white infants, all of this age that weie available during 
these months, were obseived, some of them once and some seveial 
times Eleven of them were bovs and eight weie gills. No com¬ 
parison was made of sex differences, and no information could be 
seemed as to their nationality The selection was determined, then, 
solely on the basis of age and physical condition One sickly baby 
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and one boy of thiee months were tested, but merely foi purposes of 
comparison, and their responses were not included in the normal 
totals 

A puie tone of a uniform quality was produced by a two-B 
Western Electric Audiometer winch was connected through a 3+-A 
Western Electnc Amplifier with a Western Electuc Loud Speaker, 
the cone of which was 25 inches in diameter. 

The pitch of the tone was contioflcd by throwing in the keys at 
the upper light-hand corner of the instrument. Eight tones could be 
produced at intervals of an octave, beginning with 64 v and ending 
with 8192 v. The intensity of tire tone was controlled by means of 
a ievolving disc which was accurately calibrated in terms of sensa¬ 
tion units. The smallest steps of increase were five sensation units 
This disc tinned within an outer cuclc upon which wcic indicated 
the eight pitches Eitlici a sudden oi gradual tone could he secuied 
by opciating successively fust the disc oi the keys 

Four intensities weic used, the lowest was a medium, even tone 
ncithei very soft nor yet loud enough to be at all unpleasant This 
tone was increased three times by regular intervals, indicated by the 
calibration of the disc, to the fomth oi maximum intensity. Only 
seven pitches wcic used, as 8192 v had to lie eliminated At high 
intensity this rapid vibiation rate caused a snapping and ci tickling 
which gave loom foi too much cnoi. There is some doubt, also, as 
to whether 4096 came tluough with as relatively great an intensity 
as the lower pitches. It, too, was sometimes accompanied by a ciack- 
ling of the loud spcakei, and it is quite possible that the instiument 
was not flexible enough to reproduce pcifcctlv the amplitudes of the 
intense high pitches. Certain othci cxpciimcntal difficulties in the 
contiol of the intensity and pitch should be mentioned hcie, 2 

1 The tonal quality was not always unifoim On some days 
there was a noticeable beat at the high intensity of the low pitches, 
and in the higher pitches harmonics could often be detected 

2 When changing from one intensity to anothci, the giadation 
was not by sufficiently small steps to be sure that the factoi of sud¬ 
denness was perfectly eliminated and there weie often disagieeable 
stalling and stopping noises when a change was made to oi fiom the 
high intensities. These difficulties wcic never pcifcctly oveicomc 
and were a fairly constant factor all tluough the experiment 

2 A P. Weiss (30) discusses the requirements for contiol of auditory 
stimuli in sound experiment 
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Suddenness has been mentioned above as an expciimental error. 
Except during the preliminary observations a sudden tone was not 
used. A rapid change m any enviionmental condition seems to be 
disturbing to infants whether it be associated with sensations of 
sound, light, temperature, piessuie, or bodily support. It was ob¬ 
served that sudden cessation of a sound was as distuibing as sudden 
occuirence of sound and that a light turned off or on suddenly in a 
dark room caused the infant to stait and cry This seems to be 
purely a reflex response resulting from a necessauly quick physiologi¬ 
cal adjustment. Therefore, when a sudden tone is pioduced or 
changed in intensity and pitch, it is impossible to tell to what extent 
the child's teaction is a response to the change in vibration rate and 
amplitude and to what extent it is due to the factor of sudden en¬ 
vironmental change. So, to isolate the factoi of pitch and intensity 
it was thought necessary to eliminate the irielevant and confusing 
factor of suddenness 

The decision as to how long the stimulus should continue was 
based on two consideiations 

1 We wished to observe pnmarily the initial reaction and not 
the adjustmental behavior in response to the stimulus, that is, wc 
wished to eliminate learning so far as possible It was ncvei possible 
to do this entirely, as even with stimulations of short duration some 
infants rapidly adjusted to the sound situation and, though they gave 
evidences of awareness of the stimulus, their responses became less 
pronounced 8 

2 We wished to eliminate the factor of fatigue. 4 In order to 
observe the effect of a variation in the stimulus it is necessary to have 
an organism which is constantly at its highest point of sensitivity. 
The duration of the tone was therefore fixed at ten seconds, which 
was thought to be sufficient time foi the stimulus to be adequately 

"Some infants adjusted much more rapidly than others Inteiesting specu¬ 
lations might be mnde as to the relative intelligence of the children showing 
these individual differences 

‘Frank A. Pattie (26) finds that there is a diminution of response to 
auditory stimulations as a result of fatigue and that these effects are more 
pronounced and prolonged at the high intensities and pitches lie uses a 
2A Western Electric Audiometer in his expeiiment nnd states that the 
duration of fatigue effect is about thirty seconds when the duration of the 
tone is one minute The degree of fatigue is less with a weak than with a 
strong tone The amount of fatigue produced by □ stimulus of two minutes 
is usually more than that produced by a stimulus of one minute and a 
stimulus of one minute produces more fatigue than a stimulus of 20 or 30 
seconds 
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perceived In ordci to further eliminate adaptability and fatigue a 
pci 10 d of rest was allowed between the production of the sounds. 
This was fixed at from one to two minutes, but when very disturbed 
reactions were exhibited or following very high intensities this rest 
period was extended and the duration of the stimulus was in these 
cases sometimes slightly shortened. 

The older m which the intensities and pitches were pioduced was 
also determined by the wish to contiol adaptability and fatigue and, 

> in addition, to eliminate in the response the effect of the just pre¬ 
ceding stimulus or intensity Three stimulations weic given at each 
of the seven pitches and foi each of the four intensities, but the 
order of the intensities and pitches was varied with each trial so 
that the same pitches and the same intensities did not follow each 
other. 

The spatial relation of the vibiating mechanism to the subject 
was controlled by keeping the loud speakci at a constant distance 
(5 1/2 feet) from the crib. The loud speaker was turned at a 
given angle and always placed in the same location. The observer 
stood back of the crib in such a position that she could opeiatc the 
audiometer and observe the child without being in its line of vision. 
It was impossible, however, to control the infant so that the ears 
were uniformly stimulated and this is a serious source of error. A 
turning of the head to one side may so alter the relative auditory 
impression that the sensory experience is ladically changed. This 
was most obvious to the observer who was able, even when main¬ 
taining the same position, to reduce the painful sensations of the 
great intensities by turning the head so that its acoustical shadow 
greatly reduced the tonal impression. In addition to this resulting 
inconstant condition of the binauial ratio, a turning of the head also 
altered the phase relations of the tone. 

A tone of a specific timbic, rate, and amplitude produced in a 
room of ceitain dimensions and contents will result in a different 
sensory impression than an identical tone produced in a different 
room. This is due in part to the variation in the reflection of the 
vibrating waves from different surfaces and spaces Atmospheric 
conditions, such as temperature, humidity and air prcssuie, may 
also vary the tonal quality. It was necessary, therefore, as well as 
convenient, to do the experiment in one room, A small room con¬ 
taining the same articles of furniture and separated fiom the nursery 
by a long hall served as a laboratory No attempt was made to 
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control atmospheric conditions except to keep the doors closed and 
to regulate the temperature by small ventilators in the windows 
rather than by raising them. This served also to eliminate as far 
as possible the error of sounds produced outside the laboratory. The 
production of sounds within the laboratory was contioiled as rigidly 
as possible Great care was taken that the movements of the ob¬ 
server should be reduced to the greatest possible minimum. 

If the human response to sound waves were purely tropistic our 
difficulties would be largely solved by a control of the external 
stimuli. But this is not the case. The sensory experience and the 
organic lesponse depends not solely, nor perhaps mainly, on the 
stimulus but also upon the condition of the receptive organism, be it 
amoeba 01 man The deaf mute is neither pleased nor disturbed by 
sound, and two subjects having normal and equal auditory acuity 
may be so influenced by other physiological conditions that with an 
identical stimulus the response of one may be augmented and the 
response of the other inhibited. 6 

But as far as possible the physical condition of the subject was 
kept constant, as has been said, children of nearly uniform age were 
used and only those that were thriving and free from temporary 
physical disability. In addition to this, they were observed at a 
regular time in the day This was directly after the feeding at 
10 00 a.m or the one at 2 00 p M The child was at this time 
usually comfortable and relaxed. An examination of the records 
shows that some of the trials weie made on crying children, some on 
sleeping, and some on quiet, awake children The findings in each 
case were, howevci, kept separate, totaled in kind, and used for 
purposes of comparison. 

Every attempt was made to see that the infants were uniformly 
comfoitable. The clothing and bedding was always identical and 
that to which the infant was accustomed The window shades were 
drawn so that the light was not trying, and at no time was an 
artificial light used during the expenment 

B No tests for auditory acuity were made, and no comparisons were made 
between tlic infants’ lesponses to this unfamiliar auditory stimulus and 
their responses to auditory stimuli to which they were already conditioned 
However, during the preliminary observation it was noticed that one infant 
of four weeks responded instantly nem his feeding time to the light sound 
of the nurse’s footsteps as she came down the hall toward the room al¬ 
though he showed no awaieness to sounds of great intensity of the audio¬ 
meter 
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The only method used to measure the effect of the stimulus on 
the infant was to observe and descubc the somatic behavior which 
occuried with or directly following it. There die certain obvious 
criticisms of this pioceduie. 

1. Auditory sensations are not icccived alone but aie associated 
with many othci sensations received concomitantly. Wc cannot be 
sure, therefore, tli.it what wc observe as the appaicnt effect of the 
auditory stimulus is the result of it alone or, indeed, that the response 
has more than chance connection with the stimulus. 

2. The personal observation and description of the effect of the 
stimulus is too vauablc and subjective a mcasuie to he reliable The 
observer may wrongly desciibe the reaction, reading into the be¬ 
havior what he expects or wishes to see, oi he may misinterpret it 
for other reasons. 

3. The inference that ceitain refiex acts are indicative of dis¬ 
comfort or comfort may be wrong. 

In answer to these criticisms it may be said: 

1 If we find utidei controlled conditions that in response to a 
given stimulus a similar icaction tends to recur with very great 
frequency we may be fairly certain that there is more than chance 
relation between them. 

2. It is possible with adults to get a more accurate and objective 
measure of their emotional reactions by the use of instillments. But 
the extreme sanitary piccautions taken with infants in institutions 
makes it impossible to handle them promiscuously, and it is further¬ 
more very piobablc that the use of measuring apparatus would in 
itself be so disturbing a factor that it would introduce moic error 
than resulted from a pcisonal misinterpretation of the behavioi In 
order to avoid being unduly influenced by the results of individual 
expeiiments, no records wcic totaled or comparisons made until the 
period of experimentation was over. 

3. As to the last criticism, only those reflex acts which were ob¬ 
jective expressions of feeling were recorded as disturbing or soothing 
It has been for so long observed that certain somatic behavior is 
associated both in man and animal with comfort and discomfort that 
we feel justified in interpreting the more obvious responses as an 
expression of those states in infants. 0 

But let it be here clearly understood that absolutely no assump- 

"See Crile (5, Chapa 7 and 8) and Darwin (6) 
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tion was made as to the emotional meaning of these reactions to the 
child. The emotions such as fear, anger, and love we take to be 
complex integrations of the immediate organic response to the stimu¬ 
lus plus remembered past experiences. They involve not only the 
present experience but also the memory of a past effect. We are 
accustomed to reason through analogy that because flushing, starting, 
or crying is an accompaniment of the emotional state of fear or anger 
in the adult, it is an indication of a similar emotional state in the 
infant. 7 This is a dangerous procedure and without doubt often 
wrongly ascribes to the newborn complex emotional experiences which 
can only be had as a result of conditioning. 

All observers of young infants seem to agree that at birth and 
during the early months the pain-expressing appaiatus is more highly 
developed than the pleasure King (14, p. 59) says that the child 
has at birth a small number of motor coordinations and in these the 
tensions resulting from an unwonted or strong stimulus are apt to 
find easiest relief. Miss Moore (17, pp 37-42) finds that during the 
early weeks of life the facial expression varies greatly as a result of 
spontaneous movements of the muscles of the face. The method of 
expressing displeasure, discomfort, and pain seems to be perfected 
at birth, but the method of expressing pleasure appears later and 
undergoes many transformations only becoming clearly defined with 
the dawning of intelligence. D. R Major (15, pp. 72-117) states 
that the infant at birth shows active signs of discomfort but that 
expressions of comfoit and well-being are mild and unnottceable 
“since it is more important for biological reasons to express un¬ 
pleasant than pleasant states.” 

This was also true of the infants studied in this experiment. There 
were many varieties of behavior which were interpreted as positive 
signs of discomfort, but the response which indicated pleasure con¬ 
sisted almost entirely in a mere cessation of motor activity. Crying, 
if present, diminished or stopped, there was less motion of the arms 

’The statement that infants "fear loud sounds 1 ' is frequently made by 
psychologists and almost invariably occurs in articles by laymen Dr W 
A Evan9 in Chicago Daily Tribune, March 31, 1929, discusses the relation 
of the infants’ fear of sounds to their health and states that the fear re¬ 
actions induced by sounds cause harmful physiological changes particularly 
of the autonomic processes These are evidenced by an increase in muscle 
tension, change in blood pressure, diminution of the flow of digestive juices 
secretion of the suprarenal glands, etc In this and similar articles the 
assumption 19 that the infant is “afraid of the auditory stimulus’’ and that 
the emotion of fear brings about the nutonomic responses described 
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and legs, the muscles of the face became relaxed, there was no tend¬ 
ency to flush, the respiration became even and slow, the eyelids 
trembled and drooped, and sleep sometimes followed. Three babies 
smiled. This seemed to be a purely reflex act occurring with two 
individuals at tones of high pitch and intensity. The same type of 
fleeting smile may be elicited when an infant's face is gently touched 
or stroked with a finger and may have been similarly caused here 
by the impact of the vibrating aii waves on the face. It was per¬ 
haps inaccuiate to descnbc it as an indication of pleasure How¬ 
ever, since it was not accompanied 01 followed by any signs of dis¬ 
comfort it was so rccoidcd three times. One other positive expres¬ 
sion of pleasure which occurred maikedly in two cases was what 
might be called the listening attitude This was most pronounced 
in the ease of a four-weeks-old girl. She was a very well-nourished 
and healthy baby, said to be the child of musical patents. Whether 
because of greater sensitivity to sound, greater alertness, or for some 
other cause, she seemed to be much moic aware of the auditory 
stimuli than were any of the other infants observed. During all of 
the medium intensities of all pitches she opened hci eyes very wide 
and turned her head towaid the source of the sound There was a 
lightening and relaxation of the facial muscles which goes with what 
we think of as a pleased cxpicsston During this all motor activity 
ceased. This pronounced listening attitude and expression of pleas¬ 
ure occurred once more in the ease of a four-weeks-old boy during 
tones of sixty-foui vibiations This infant seemed also to be very 
alert and sensitive to all external stimuli He smiled when spoken 
to, followed with his eye the moving finger, and turned his head 
toward the source of sound This response occurred occasionally 
in other records but never so positively or continuously as in these 
two. It may be that these infants were showing a later development 
of the pleasure expression because of greater mental maturity. 

If the stimulus, as far as could be told, failed to affect the child, 
that is, if it caused no evident change in its activity or expression, 
the response was considered negative Without doubt many of these 
stimuli may have been soothing or disturbing and may have occa¬ 
sioned positive physiological changes in the infant which influenced 
the character of its reactions to latei stimuli. But, without the evi¬ 
dences of overt behavior, there was no justification for interpreting 
them otherwise 

As has been said above, there were many ways in which discomfort 
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was expressed The least of these was perhaps the slight stait in¬ 
volving a flexion or extension of one or more of the limbs. If the 
stimulus was more disturbing, this activity became more geneial, 
involving all of the muscular cooidinations then achieved. The 
child which had been lain on its back at the beginning rapidly and 
violently extended and flexed its limbs and also moved the arms at 
the shoulder, waving them rapidly and aimlessly about These in¬ 
fants were still too young to tuin or raise the trunk and there were 
no motions of the head except for an occasional turning of it from 
side to side In addition to these random movements, there was a 
tendency to ciy. This varied from a trembling or a curling of the 
lower lip and a diawing down of the corners of the mouth to slight 
momentary or violent and continued ciying With this last response 
the icspnation was always increased However, increased respira¬ 
tion, flushing, knitting of the brows, and othei accompaniments of 
crying often occuricd alone and were always interpreted as signs of 
discomfort Four sleeping infants showed a peculiar squirming or 
writhing response, involving, lather than lustly kicking, a sort of 
circular motion of the shoulders and a sideways movement of the 
trunk at the waist Two other sleeping infants, when stimulated 
with high intensities at 2048 v, shuddered as one does at cold, and 
with one of these the shuddenng was invariably accompanied by a 
chattering of the jaw. This was the only child who thus responded. 
It sometimes happened that there was an expression of pain without 
any othei signs of disturbance There were horizontal wrinkles in 
the brow and the inner corners of the eycbiows were taised. 8 The 
mouth was drawn down and the face looked old and tense. One 
child also blinked its eyelids while contracting the facial muscles as 
though a blow were being directed toward it or a bright light were 
shining in its eyes. There was very frequently a great increase in 
the reflex sucking motions as the disturbance increased and an attempt 
to get the hand to the mouth. 0 


6 F H Allport perfectly describes this expression in his Social Psychology 
(4, p 204). 

“Infants of this age are still usually unable to inhibit the random motions 
of the arms and though obviously satisfied when the thumb by chance enters 
the mouth cannot keep it there when excited by intense stimuli It is nrr 
interesting example of a yet imperfect attempt to inhibit one response in 
favor of n desired one They varied considerably in this ability to inhibit 
reactions, some responding mechanically and invariably to each auditory 
stimulus, others even at the second occasion of the sound checking or stop¬ 
ping their reaction 
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AH the behavior which has here been described as a response to 
auditory stimuli was no different in kind than the behavior which 
occurred in response to other stimuli. The child showed just the 
same type of distuibed icsponses when its bed covering was too 
tightly tucked in, or when it was hungry or in pain, and it quieted 
or went to sleep in exactly the same way when it was patted or fed. 
The degree of the response also seemed to be definitely related to the 
intensity of the auditory stimulus and it very rarely peisisted after 
the cessation of the tone. 

Results 

The nature of each response at each intensity and pitch was re¬ 
corded as follows 

+indicated slight discomfoit 
d indicated definite discomfort. 

- indicated no icsponsc, 
s indicated comfort. 

These responses were recorded on individual Tccord charts which 
indicated also: 

1 The name and age of the infant 

2. Time of day. 

3. Condition of the infant (ciying, sleeping, awake). 

4 Duration of the stimulus. 


Summary of Data 

Dm at}on 10" Recordr 

Sleeping infants II 

Quiet, awake 10 

Crying S 

Total 29 

Duration 2' 

Sleeping infants 3 

Crying 1 

Whole nurserv 1 

Total 5 

No, of infants tested 

Boys 11 

Girls g 

Total 19 

Records totaled and gi a plied 

Sleeping infants 10 

Crying fi 

Quiet awake g 

Total 24 
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Responses observed 

In 24 normal records 2520 

In 10 records not included 749 


Total 3269 


TABLE 1 



Stimuli 

%- 

°/od 


Total % 

Asleep 

1148 

71 9 

26 6 

1 5 

100 

Crying 

616 

547 

19 5 

25 8 

100 

Awake 

784 

52 6 

27 8 

19.6 

100 


Effect of Physiological Conditions on Reactions Table 1 indicates 
that the natuie of the response varies with the physiological condition 
of the subject. Of 1148 stimulations that were given to sleeping 
children, 71.9% of the responses were negative. Of the 616 stimu¬ 
lations given to crying children, 54 7% were negative. Of the 784 
stimulations given to children who were quiet and awake, 52 6% 
were negative This means that stimulations of like intensity and 
pitch are not always equally perceived 

A comparison of the disturbed responses in the tlnee conditions 
indicates that there will be less evidence of disturbance while the 
child is crying than while he is asleep or quiet and awake. This is 
due in part to a probable misintcipietation of the behavior following 
the stimulus, for it is very difficult, first, to tell when a child is 
crying whether his continued ciying is due to the auditory stimulus 
or to an earlier stimulus which occasioned the original disturbance, 
and, secondly, to judge whether or not the crying is augmented 

In contrast, when the child is crying the effect of quieting stimuli 
is very evident The cessation of motion and crying is a more ob¬ 
vious quieted reaction than the mcie absence of disturbance which 
may result from a pleasing stimulus when the child is asleep or quiet 
The crying child also tends to be quieted by veiy intense stimuli 
which would oidinarily be disturbing, and this, in its turn, incicases 
the number of r-responses 10 

10 A sickly baby who was in consuleiablc bodily discomfort and cried 
constantly from pain was tested to compare her reactions to the normal 
sample She paid very little attention to the low intensity but was in¬ 
stantly quieted by the high intensities and pitches and went to sleep during 
them, crying as soon as they ceased The auditory stimulus which would 
have been disturbing to a normal baby was soothing in contrast to the pain 
stimulus over which it was temporarily prepotent Preyer caused the 
auditory refie'ces in newbot n guinea pigs to be inhibited by pinching the 
ears sharply 
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Likewise, the sleeping child who is at the highest point of the 
soothed reaction shows no variation in Ins behavior when a soothing 
stimulus is given The 1,5% of j-reactions that aic recorded m the 
sleeping column occurred when the child was sleeping restlessly and 
quieted at the occasion of the stimulus, 

A consideiation of all the factors that aifect the individual's de¬ 
gree of sensitivity to a stimulus is not within the scope of so brief 
a study, but it should be constantly borne m mind that the result 
produced and recoidcd must be interpreted in 1 elation to the condi¬ 
tion of the infant’s responding. 

d-res ponses, There is a steady increase in the percentage of the 
disturbed reactions with an incieasc in the intensity of the stimulus. 
At a maximum intensity the d -responses ate seven times as frequent 
as at the lowest intensity. When the child is crying the d-responscs 
are six times as frequent at the highest as at the lowest intensity 
s-tespouses. There arc practically no j-iespouses when the child 
is sleeping. The greatest number of ^-responses occur when the 
child is crying, and they remain practically constant with a very 
slight increase for the high intensities. The second intensity is the 
most pleasing when the child is awake and quiet. The ^-reactions 
diminish as the intensity increases but arc practically the same in 
frequency at the highest as at the lowest intensity. 

Ratio between s- anil d-ieactions . At the low intensities when 
the child is crying the j-rcsponscs aic five times as frequent as the 
d-responscs. This ratio between the s- and d-responscs changes as 
the intensity increases so that at the greatest intensity the j-responses 

TABLE 2 (Figure l) 

Showing the Efibct or tub Ciiangr in Intensity in a Tone or 10" 
Duration, Pitch Constant 

Like reactions to nil stimuli of a given intensity are combined without 
regard to pitch. The numerical totals in each case are 
changed to percentiles 



a 

b 

t 


Asleep—10 eases 

Crying-—6 cases 

Awake—8 cases 


287 stimuli at 

154 stimuli at 

196 stimuli at 

Intensity 

each intensity 

each intensity 

each intensity 

%- d s 

%- d s 

%- d ■ r 


Medium 91 6 7.1 1 3 69.5 5 2 25 3 80 l 5 1 14 8 

710% 75.2 217 3 1 50 4 18 2 21.4 63 3 10 2 26 5 

+ 10% 64 2 35,1 ,7 48 0 24,0 28,0 48 0 31.6 20.4 

Maximum 56 8 42 5 7 40 9 30.5 28 6 18 9 64,3 16 8 
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FIGURE 1 

Effect of Change in Intensity or Pure Tone of Ten Seconds’ Duration 
(Pitch Constant) 


which have remained constant aie slightly less frequent than the 
increasing ^-responses. At the second intensity when the child was 
awake and quiet the j-responsc was twice as frequent as the ^-re¬ 
sponse. After this the number of A-responses declined as the d- re¬ 
sponses increased so that at the maximum intensity the ^-responses 
were four times as frequent as the r-responses. 

Figure 1 is a graphic representation of Table 2. 

d-reactions In a , b, and c the smallest number of disturbed re¬ 
actions occurs at 64 v The number of disturbed reactions increases 







FIGURE 2 

Effect of Change in Pitch, Ten Seconds’ Duration 
(Intensity Constant) 
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TABLE 3 (Figure 2) 

Showing the Eifect or the Change in Pitch in a Tone or 10" Duration, 
Intensity Constant 

Like reactions to all stimuli of a given pitch are combined without regard 
to intensity. The numerical totals in each case are changed to percentiles 



a 

b 

c 


Asleep—10 cases 

Crying—6 cases 

Awake—S cases 


164- stimuli at 

88 stimuli at 

12S stimuli at 


each pitch 

each pitch 

each pitch 

Pitch 

%— d s 

%— d s 

%— d s 


64- 

V. 

85 4 

10 9 

3 7 

4-1-3 

1 1 

54 6 

49 1 

11 6 

39 3 

128 

V 

76.2 

22 0 

1 8 

42 1 

13 6 

44 3 

50 0 

29 5 

20.5 

256 

V. 

71 3 

27 5 

1 2 

37,5 

27,3 

352 

563 

18,7 

25 0 

512 

V. 

71 3 

28 1 

,6 

63 6 

23 9 

12 5 

54 5 

33 0 

12 5 

1024 

V 

62 2 

38 8 

00 

56 S 

29.5 

13 7 

50 0 

44 6 

54 

2018 

V 

59 8 

38 4 

1 8 

59 1 

29 5 

11 4 

45.5 

48 2 

63 

4096 

V 

76 8 

22 0 

1.2 

73 9 

17 0 

9 1 

68.8 

187 

12 5 


a-s the vibration late increases up to 1024 v. In a and b it remains 
constant till 2048 v In c the percentage of ^/-reactions increases 
again at 2048. In all three records there is a sudden decline in the 
percentage of distuibed responses at 4096 v., and in each record 
there is a corresponding increase in the percentage of negative re¬ 
sponses at tins pitch 

s-reactions. In a, b, and c the greatest number of r-reactfons oc¬ 
curs at 64 v. and declines in frequency as the vibration rate in¬ 
creases. In c theie is a very slight rise in the percentage of r-reac- 
tions at 4096 v 

Ratio between s and d. While there are three times as many 
d- as r-rcactions at 64 v , at 2048 theie are 38 times as many d- as 
r-reactions ( s - negligible in this record) There are 54 times as 
many r- as there are /Z-ieactions at 64 v, but at 512 v tile rf-ieac- 
tmns become almost twice as frequent as the r-reactions, and at 2048 
the d-icactions arc approximately 2 l /i times as great as the r-reac¬ 
tions While at a tone of 64 v. the r-reactions are over three times 
as frequent as the //-reactions at 2048, the point of highest disturb¬ 
ance, the (/-reactions are eight times as frequent as the s-rcactions 
In all these rccoids, in spite of the decline in disturbing reactions 
at 4096, this pitch is more disturbing than a tone of 64 v 

Figure 2 is a graphic representation of the above. 

Conclusions 

1 Pure tones of great intensity are more disturbing to infants 
than are pure tones of low intensity. 
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2 Pure tones of a high vibration late are more disturbing to 
infants than are pure tones of a low vibration rate. 

a. When the duration of the tone is lengthened it is more dif¬ 
ficult for infants to adjust to pure tones of high intensity and a high 
vibration rate than it is foi them to adjust to puie tones of high inten¬ 
sity and a low vibiation iate. 

3. Young infants show more positive and varied expressions of 
discomfort than of comfort in lesponse to auditory stimuli. 

4. The effect of an auditory stimulus on an infant depends 
upon its physiological condition, ,md upon all other concomitant 
internal and external stimuli. 

5 The icactions of joung infants to auditory stimuli aic reflex, 
undifferentiated responses which are definitely related to the in¬ 
tensity of the stimulus, and do not usually persist aftei the removal 
of the stimulus. 

a There is no reason to suppose that these icactions are 
caused by the emotion of fear. 
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LES REACTIONS DES ENFANTS AUX CIIANGEMENTS DANS 
L’INTENSITE ET LA HAUTEUR DU TON PUR 

(Resume) 

On a faitc cettc experience dans le but d’dtudicr syaldmntiqucinent et dans 
dcs conditions controldes les premieres reactions ties enfants aux change- 
ments dans 1‘intcnsitd et la hauteur du ton pm. Oil a observd 19 enfants 
de lace blanche en bonne santd .igds tic liois A cinq semaincu On a produit 
une ton pm d’unc qunlitd uniforms A 4 degrds cl’intunsitd et A 7 hauteurs, 
On a dvitd la production ct la cessation soudaincs du son, ninsi quo les diets 
dc fatigue ct d’appicnlissnge On a observd ct not6 Ic comportcmcnt somati- 
que qui a eu lieu avee le stimulus on directcinent apris On conclut que les 
tons purs de grande intensite et de courte durde ennuient plus les enfants 
qnc ccux de petite mtensitd, ceux d'une grande vitcssc dc vibration ennuient 
plus que ceux d’une petite vitessc, les cnfnnts montrent de9 expressions plus 
positives et varides d’ennui que de plaisir cn reponse aux stimuli nudlnfs; 
I’efTet d’un stimulus auditif <mi un enfant ddpend de sa condition physiologi- 
que ct de tons lea autres stimuli concomitants internes et externea, les 
rdnetions dcs jeunes cnfnnts aux stimuli audilifs sont dca reponscs rdflexea 
non diflfdrcncices icsquclles ant rapport ddfini A 1’intcnsitd du stimulus Rien 
nc nous fait supposcr que ccs reactions soient enusdes par I’cmotion dc peur, 

Hauer 


DIE REAKTIONEN VON SaUGLINGEN AUF ANDERUNGEN AN 
DER INTENSITAT UND HtttlE REINER TONE 
(Referat) 

Daa Zicl dieser Untersuchung war, systematise!) und untcr kontrolllerten 
Bedmgungen die Anfnngsrenkhoncn von S.luglingen nllf Anderungcn an dcr 
Intensitat und Hdhe von rcincn Tonen 7U erfoischcn T Es wurden neunzehn 
gesunde weisse Snuglmge lm Alter von dici bis funf Wochcn bcobachtct. 
Rcinc Tone von vier vcrscbicdcncn Intensitatsstnrkcn und sicbcn versclne- 
denen Hohen wurdeu gcausscrt Plotzliclic Lnute und plotzlichcs Aufhoren 
des Lautes wurden vermicden, wie cbenfalls die Wirkung dci Ermudung 
und des Lernens Die somntiscbe Tatigkcit die zusuminen nut oder sofort 
nneb dem Reize stattfand, wurdc bcobachtet und noticrt Man fand, dass 
reine Tone von starker Intensitat und kui7cm Dauer auf S.uiglingc storender 
cinwirken, tils Tone von geiinger Intensitat, Tone mit raschen Schwmgungen 
(high vibration rate) wiikcn stoicndcr ah die mit langsamcn Schwmgungen 
(low vibration rate), die Snuglmge drucktcn in ihren Reaktionen auf audi¬ 
tive xeize mchr positiv und manmgfaltigcr Unbehagcn als Uchngen aus, 
die Envirkung eines auditiven Reizes auf cinen S.iugling ist von scinem 
physioiogischen Zustand und von alien andcren mitwn kenden inneren und 
ausseren Reizen abhanglg, die Reaktionen von Sauglingcn auf auditive 
Reize sind reflexive, undiiTcrenzierte Rrwldcrungcn die in bcstnnmtem 
Ztiaammenhang 9tclicn mit der Intensitat des Reizcs. Es lcigt kein Grund 
vor, diese Reaktionen als durch den Gcmutszustnnd dcr Angst bedingt zu 
betrachcn. 


II AT I ER 



AN UNUSUAL OPPORTUNITY TO INVESTIGATE THE 
PSYCHOLOGY OF LANGUAGE* 

From Louisiana State University 
C H Bean 

A new approach to the investigation of the psychology of language 
is supplied by this case, a child who was boi n blind and gamed ade¬ 
quate sight, thiough opciations, during the early stages of speech 
learning 

Lack of vision was due to congenital cataracts. Only enough light 
reached the retinae around the opaque cores of the lenses foi his 
eyes to turn icflexivcly to its souice. Before the pair of very suc¬ 
cessful operations at the age of 16 months, all the usual baby-like 
absorption in the colorful, moving, exciting complexity of the visual 
woild was excluded But this limitation pioduced in L’s behavior 
a correspondingly larger amount of reaction to the great realm of 
sounds and their limitless combinations of qualities. This exaggerated 
interest in sounds as he heard and reproduced them was diminished 
for a brief period when sight first became possible, but soon resumed 
the dominant role, with the new interest, the world of light, as its 
able assistant. Every new thing that sight put into his hand was re¬ 
peatedly drummed against another object or the floor and gleefully 
listened to, and its name was latei added proudly to his vocabulary. 

Subsequent manifestation of native talent in music, later rated very 
high by his music teachers, may have been an additional factor in 
his early pi ogress in language Seashore tests, given at 11 years of 
age, placed him in the highest percentile rank in pitch, melodv, har¬ 
mony, and memory, and in the next to the highest in lhythm. All 
these unusual factois combined to make stages in language learning 
much more pronounced and isolable for study than in other cases. 

The evidence in this investigation consists of records made daily 
during his first four years, and frequent records thereafter to his 
twentieth year Degrees of certainty were indicated m all the notes 
Although attention was not given to language data alone, it was 

* Accepted for publication by Carl Murchison of the Editonnl Board, and 
received in the Editorial Office, October 29, 1930 
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limited to the obscivation of the types of behavior directly affected 
by the temporary absence of sight and by its subsequent presence 
The thoroughness of observation that tins restriction of the field 
made possible is in a measure evident in the abundance of the out¬ 
line notes, which, in that biief foim, would cover about nine hundred 
printed pages. 

After his operations, when the charm and novelty of the visual 
world had worn off, his habit of attending to the otliei kinds of sen¬ 
sation than visual made L satisfied with any visual impressions that 
were just sufficient to signify that the object present was of an old 
or of a new kind, or with no visual impression at all. Nevertheless, 
he insisted upon the pronunciation of its name The effect of defi¬ 
ciency in sight, therefore, upon L's ability to expiess himself, as the 
details of this article will show, was not only tcmporaiy retardation 
of his manual skills, but also, in compensation for this lack, the 
.acquisition of marked efficiency in auditory perception and vocal ex¬ 
pression. 

After his third month, L, like other children, found no other play¬ 
thing so interesting or so capable of varied use as his own voice. 
Limited in most of the other forms of infant play, L imitated a count¬ 
less number of the sounds that he heard Many persons, even parents 
of children of L's age, expressed astonishment at the range and the 
individuality of his repertoire of mimicking noises and the close re¬ 
semblance to their original sounds. He never said “bow-wow" or 
'‘moo" or “cocfc-a-doodle-doo," but made more exact facsimiles of 
the animal noises that these conventionalized fotms aim to represent 
If he had learned to creep and to walk before he could see, lie could 
not have spared the time and energy from those employments to 
learn this long list of cries of birds and animals, roaring of storms, 
the racket of modern vehicles, and other city clattci. 

Sound had such a large place in L’s mental life, and the notes 
were sufficiently complete that it may well be expected that his case 
will throw a strong light upon the psychology of language and there¬ 
fore upon the teaching of language arts Theories of language agree 
that an individual's speech has its beginnings in the vocalizations of 
infancy, but these sources have not been sufficiently analyzed. Preyer 
advocated the doctrine that words are the lineal descendants of prim¬ 
ordial babblings Sully believes that speech has its origin moie largely 
in the happv, cooing, song-like sounds of babyhood. According to 
the interjection theory, the cries that manifest emotions in animals, 
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in primitive man, and in infants become associated with the ideas that 
are kindred to these emotions. Kirkpatrick says, 

"At first the child has no cry except for pain, and little or no 
variation in its cry to express different kinds of pain Soon, 
however, the cry of anger or the wail of disappointment is dif¬ 
ferentiated from the cry of physical pain At about the same 
time or a little later, other crie9, screams, gurglings and cooings 
suggestive of energy or of pleasurable contentment are made” 

(3, pp, 248 ff ). 

My notes contain evidence that each of these views is but a partial 
truth. No less than 19 of L’s sounds and combinations of sounds 
were linked each with its large group of closely resembling situations 
fiom the time of their fiist appearance. Even more significant is 
the fact that several of these connections were cleaily evident within 
a few hours and even a few minutes after birth, too early for any 
one of them to have been the result of experience For example, 
there was one cry, a combination of short u and shoit a, "uaa, uaa, 
uaaaa,” that accompanied hunger, fatigue, and all other uncomfort¬ 
able situations and another cry, a union of short a and long e } "aeeee,'’ 
coincident with unquestionable causes of pain. When he was 3 months 
and 2 weeks old in was pronounced with perfect distinctness, fol¬ 
lowed by nh, in a new cry, “mmuh, mmmmmmuh,” uttered when 
persistent appeals brought no food. In his case, as in that of two 
other infants that I studied, this combination of sounds, this innate 
accompaniment of dissatisfaction, disappointment, and distress de¬ 
veloped gradually through the consequence that often followed this 
cry into associations with mother, that faithful reliever of every dis¬ 
comfort, satisfier of all dissatisfactions The cry, “uaa uaa uaaa,” 
mentioned above, was the earliest that was observed to become modi¬ 
fied into two cries (third day). He was so weaiy that day that the 
cry sounded like ‘w w waa,” and was followed by provisions made 
for rest. Tins cry thus became differentiated gradually from the 
other cry, which was followed usually by the supplying of food. At 
2 months 1 week 4 days, while happily amusing himself with a sing¬ 
song, approaching hunger drifted him into the hunger cry. There¬ 
after a sing-song hunger cry replaced the usual cry of hunger This 
left the other baby annoyances with “uaa uaa uaaaa” as their un¬ 
altered call Many sounds originated in like manner from the 19 
primary ones. 

At first all sounds, except perhaps some grunts and clicks, even 



18 + 


JOURNAL OF GENETIC PSYCHOLOGY 


those of crying and of fretting, were vowels, because the only organs 
used were the vocal cords and the open mouth cavity. With the ex 
ception of tile semi-obstructed cry of fatigue mentioned above, no 
definite consonant appeared until the last week of the third month, 
when he was heard m an unmistakable "ha ha” of laughtei. The 
remaining consonants followed each otliei in slow succession. T 
was sounded for the first time at 6 months 3 weeks, p and k at 7 
months, d at 7 months 2 weeks, and n at 10 months These obser¬ 
vations weie verified by the fact that, when a consonant put in its 
appealance, it reappeared almost hourly. 

The record of L’s earliest grunts and clicks is not veiy abundant, 
but limited eailv data and more abundant data recoidcd later indi¬ 
cate I hat many of the sounds wcic made while he was f letting and 
few while he was joj'ously happy. By the middle of the fifth month 
he had an astonishingly large vocabulary of clicks, guigles, and grunts 
A note was made at 6 months 3 weeks of his giunting, gurgling, gig¬ 
gling, and displaying other vocal and motoi signs of happiness while 
an electric light was repeatedly turned oft and on, and a few days 
later he giunted and occasionally clicked whenever he wished this 
process to be repeated At 5 months 2 weeks, if his fathci failed to 
play with him as soon as he came home fi om work, L made fretting, 
sputtciing, and giunting sounds. At 6 months 1 week he had the 
habit of sniffling and rattling his bed, sounds that had awakened his 
paients and brought them to him This last case and many others in 
whtch grunts and clicks and othet sounds were associated with speci¬ 
fic results that they brought about may serve as an illustration of the 
manner in which the simplest natmal sounds and movements be¬ 
come means of expression. As early as 4 months 2 weeks, when his 
efforts to regain possession of an object that had slipped from his 
grasp made him grunt, and the object was piomptly replaced in his 
hand, the reaching and grunting, louder and louder grunting, was 
repeated after the object had been allowed to slip again and again 
Likewise, when fretting, apparently weary of being in his cab (5 
months 1 week), he raised his body as high as he could with his 
heels and elbows resting on the cab and accompanied this effort with 
a guttural squeal, probably the only vocal utteiauce that was possible 
while in that position. The relief that was promptly supplied fixed 
this sound as the habitual symptom of uncomfortablcncss of posture, 
and later it became the symptom of ennui with any experience In 
this manner each grunt and click that was retained tcmpoiarily or 
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permanently became at first the symptom, rather than the expression, 
of the presence of the need for winch this symptom usually brought 
satisfaction Through similar processes, accidental and natural move¬ 
ments of the face became mere manifestations, and subsequently be¬ 
came expressions of his feelings and emotions. 

Young children smile rather early, as did Major’s (4) at 3 months 
2 weeks L’s smiles were at first homely smii kings, but were always 
immediate accompaniments of satisfaction after a high degree of phy¬ 
sical discomfort His first smile of this sort was seen on the second 
day of his third week, and smiles became increasingly frequent, more 
easily induced, and more attiactive. He could not imitate smiles 
because lie could not see At 2 months 1 week, for example, he 
smiled broadly when Ins hand was patted, and closed, then opened 
the hand each time for a repetition of the pleasing contact. An in¬ 
teresting sound brought the smile response at 2 months 2 weeks 
Smiles were piesent on many, many sorts of happy occasions duung 
the first two years When two callers departed and his mother 
could be free to manifest an interest in him (5 months 1 week), when 
her songs began, or when she cnteied upon the last especially rhyth¬ 
mic line of each stanza (5 months 3 weeks), when electric lights were 
snapped on or off, or later when we imitated his sounds, the smiles 
were sure to come However, during the last two weeks of his third 
month and first two weeks of his fouith month, owing to illness and 
subsequent low vitality, smiles were entirely absent. But he no sooner 
recovcied his usual vigor than the smiles returned But when L 
first became able to see, he was too busy connecting the now visible 
world with his alicady complex, familiar world of auditory, motor, 
and contact senses to pay enough attention to faces to learn to lespond 
to smiles with smiles It seemed that the non-human cnviionmcnt 
which was absorbing his attention piovoked smiles too seldom to keep 
their instinctive inclination active, toi his smiles and laughter almost 
ceased By all manner of efforts that could be devised, his patents 
multiplied Ins pleasant expeiiences, especially with people, and pci- 
manently revived the smiLing, laughing, joyous part of his nature. 

Even though little children, like young animals, instinctively seek 
bodily contact with their kind, in children kissing is undoubtedly a 
pure acquisition. The pleasures derived from contact, however, 
made L, like other childien, desire to be embiaced and less and less 
unwilling to endure being kissed Finally, with the addition of play¬ 
fulness in the process, he developed these movements into manifesta¬ 
tions of joyous affection by the time he was 3 years old 
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There is not much evidence to show how shaking of the head m 
negation, or how nodding in affirmation, arc learned When L was 
7 months old he began to move his head from side to side in refusing 
food offered him Occasionally, in order to emphasize his refusal, 
lie uttered a gi unting sound with each movement of tiie head. This 
sound developed early into “huh-uh.” We had carefully avoided all 
opportunity for him to learn this negative sound by imitation It is 
said that some children seem to have learned to nod by reaching fox 
food with the mouth This was less possible foi L, because he never 
looked for the approach of the bottle or the spoon, and opened his 
mouth only after it has been touched, a habit learned before sight was 
made possible This belated his affirmative nod until his nineteenth 
month when he was taught it by a friend 

In the same manner that the pulling at the clothing of an adult 
in the desire to be lifted up becomes reaching, and becomes beckon¬ 
ing and gesturing in most children when the adult is somewhat far¬ 
ther away, so the opposite gestures and the clicks and grunts that 
accompany disgust grew in L much more evidently out of the act of 
pushing things away than out of the facial attitudes accompanying 
the ejection of disgusting substances from the mouth 

L’s reliefs, satisfactions, and joys did not begin to be accompanied 
by sounds until he was 2 months 1 week 6 days old. He then uttered 
the long oo and short « vowels, “oo u," frequently when his wants 
had just been satisfied. His first laughter, an unmistakable “ha ha,” 
refened to above as the first sound containing a consonant, occurred 
at 2 months 3 weeks when his mother was singing while bathing him 
Laughter increased in fiequency from that date to 3 months 3 weeks 
when it was modified by the greater heartiness with which he laughed 
into “ha ha ha uh” (inhaling on uh). 

There was a clear-cut manner in this child’s transitions fiom the 
single type of shiiek, that is, the baby’s spontaneous vocalization with 
all manner of pains, from the one wail that originally accompanies 
discomfort of every conceivable origin, from the smile and the ha-ha 
that are tile indubitable symptoms that all is well, to the several pain 
screams, to the differentiated wails that serve the parents as clues 
to the specific causes of discomfort, and also to the vaiied smiles and 
grins, the ha-has, he-he's, ho-ho’s, giggles, and squeals of delight that 
are evidences of multiplying forms of mirthful emotions. Careful 
observation of several other children, in the light of these evidences 
from one child, justified the belief that, although temporary blindness 
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had made the steps in his vocal language more pronounced than theirs, 
nevertheless, his progress was like theirs in every other respect This 
breaking-up of single forms of behavior into many, and the fixing of 
each as a symptom of a need that requires and gains the proper kind 
of response from parents is doubtless the method by which all normal 
childhood diffeientiates simultaneously its mental life and the funda¬ 
mental sounds and gestures of its language 

Thus, as experiences multiplied, special vocal responses to these ex¬ 
periences became moic frequent Because L was limited largely to 
a world of sound during lus earliest months, he paid more attention 
to sounds than other children with their multitudes of visual interests 
Whenever the noisy city envuonment in which he lived failed to en¬ 
tertain him with novel expenences or sounds intrinsically pleasing, 
as music, or noises that were interesting because of their former 
relations to lnm, he occupied himself with haphazard vocalizations or 
playfully rehearsed one aftei another of his most recent vocal ac¬ 
complishments A nasal u prolonged and then abbreviated (5 months 
2 weeks), ftp, purely asperate (6 months 2 weeks), “da-de-da-di-ga- 
go-di-da” (7 months 3 weeks) are types of sounds that he practiced 
The desire for social approval is the strongest inducement for a 
baby to repeat a sound until it becomes a part of his permanent lcpei- 
toire Children try to attract attention, even before the middle of the 
first year, by every means available, by their voices, by their smiles, 
and by facial and bodily antics. Later they practice skills of all sorts 
for no othei purpose than that of making a social appeal. L had a 
few limitations in this connection because he could neither do many 
motor acts not leadily sec the effects of his sounds or movements 
upon others But after he found that he could attiact attention by 
means of Ins voice, his vocalizations for that purpose were exceed¬ 
ingly varied and persistent. Through these efforts to get the appioval 
of others he eventually found that nothing was so successful as the 
repetition of sounds that he heard, especially those of people who 
weie making sounds at him Although a recoid dated 2 months 3 
weeks stated that he was not interested in the sounds that other people 
made, another note made at 3 months 2 weeks 5 days indicated a 
rapidly growing inteiest in those sounds But Ins lesponse to sounds 
began much later. When lie was 6 months 3 weeks old, his father 
shouted from another room in reply to L’s shouts. L shouted again 
and waited until he heard a lesponse. Throughout a long, varied 
series of tins shouting, no tendency was evident on his part to imi- 
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tate the shouts that his father varied in length, quality, and pitch 
At 7 months 3 weeks he made modulated grunts to attract the atten¬ 
tion of a young woman he liked At the age of 16 months, without 
suggestions fioin anyone, lie repented the entile icpcitoire of his 
sounds apparently in ordci to please his father whom he had not seen 
for three weeks. These aic but a few samples of a continuous watch¬ 
ing for opportunities to gain the attention of those about him. He 
made little effort before he was 11 months old to imitate words that 
were said to him, even in self-imposed language lessons, in which he 
begged for one object after anothei to be named. But as caily as 7 
months 3 weeks he obviously found that his mother was pleased when 
he said "a-boo” in lesponse to bei "peek-a-boo,” for he continued it. 
At 9 months 2 weeks he kept his father’s attention by appaient 
efforts imitativcly to say "papa” by making ,m asphatc sound "p-p-p” 
He was equally happy at ten months in winning approval with "a-to” 
for "tick-tock.” After lie was 11 months old lie often tiled to mu¬ 
tate words, delighted meanwhile by the approving response, "That's 
the boy!” Later lie became so imitative that his pi ogress was aston¬ 
ishingly rapid In the learning of sounds, in acquiring the ability to 
pronounce words, and in habituating himself to the stiucture of 
English sentences, L's primary motive, without doubt, was the gain¬ 
ing of social approval. Imitation was a means to that end, not an 
end in itself L would not have imitated sounds or anything else 
at this stage if he had not gained any leward other than successful 
reproduction of what he heard, because, although he usually began it 
without inducement, he stopped the moment the social lesponse ceased 
to come 

Long before L could pronounce a word, he knew the meanings of a 
great many words. Owing to the fact that child ten and animals 
learn isolated words more readily than words that aic welded to¬ 
gether into sentences, and also because children use woids singly at 
first, we accustomed ourselves to conversation with L in single words 
or very shoit phrases He soon discovered that we wcic pleased 
when he made an appropriate reaction to each word that wc said to 
him. Wc predetermined the lesponse by saying the appiopriatc word 
for a movement tliat lie happened to be performing, oi for the object 
that he was examining. Thus he foimed association links between 
152 words and phrases and the objects oi acts to which they belonged, 
before his operations when he was a yeai and six months old. Some 
words weie symbols foi complex groups of lelations; some had but 
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a single relation, many of them meicly recalled the objects of which 
they were the names. No record was made unless three 01 more 
repeated reactions pioved that the associations were permanent. 

L’s reactions to the first "words in this list depended to a veiy notice¬ 
able extent, while he was learning them, upon the tone in which they 
were spoken. Low harsh tones caused him to stop whatever he was 
doing and look alarmed. Gentler, higher tones that succeeded each 
-other in a melodious order made him smile, laugh, and be active. 
These nppatcntly acquncd reactions to a large list of woids that usu¬ 
ally wcic spoken with an appiopriate tone impiessed their meanings 
much more quickly than otlieis. eg, “no, no,” “peek-a-boo,” “big 
boy ” 

By watching the face of an adult, the child not only learns at this 
age how to use the vocal organs in speech, but also acquires the emo¬ 
tional attitudes and is aided thereby in giasping the meaning. Owing 
to his inability to see faces during the first 16 months, and his ic- 
sultant inability to interpiet facial expression, he gamed little or no 
help from visual observation of peoples’ mouths while talking As a 
consequence, lus keen mind for sound did not save lum fiom making 
such errors as “meap” (meat), “grate nuts” (grape nuts), “stean” 
(steam), “betweem” (between), and even “blessum” (blessing) 
But as no baby-talk, except a very few such words as “choo-choo cais” 
and “kitty,” was heard, L learned to pronounce nearly all words cor- 
lectly when he first used them Moreover, he never used k for t or 
t for k , nor did he employ substitutes for l or t, all of which errors 
are common among children whose attention has not been keenly and 
habitually fixed upon sound. This shows that children’s mispro¬ 
nunciations are due to crude perception, not to inability to ptonounce 
tile elementary sounds. 

In L's first attempts at pronunciation he put no more than two 
letteis, a consonant and a vowel, into a syllable, and sometimes failed 
in doing even this. For example, at 14 months 3 weeks “j-j” was 
his first attempt at riggi-jig-jig When he was 11 months old, he 
pronounced correctly, th, both subvocaliy and aspnately; but, because 
he did not succeed after much self-imposed practice in pionouncing 
th, especially in combination with other sounds in woids, he made no 
further use of it until he was foui ycais old. He often inadvertently 
pionounced German umlauts, gutturals, and both German and French 
trills 

Like other children, L at first used single words to express each 
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unit of experience. Chamberlain (1) calls words thus used "rhemes” 
The rheme is usually treated as equivalent to a complete sentence; 
but these incomplete units of expicssion are employed, not because 
children have few words and little knowledge of the idioms and sen¬ 
tence structure of thcii native language, but more largely, I am con¬ 
vinced, because their thoughts are correspondingly incomplete. The 
baby that savs "milk," does not mean, "I want a bottle of nice, warm, 
sweet milk"; for it has never known any other kinds. Therefore, the 
one word stands for an undifferentiated idea, not an interrelated 
thought. Besides, "milk" lias been the only word necessary to bring 
this food. As in the case of seven-year-old Helen Keller, no distinc¬ 
tion having been made between the milk, its qualities, its container, 
and the bringing of it, the ideas "warm, sweet, white, liquid," and 
even of "bring” could not have been implied in the word "milk” 
Incompleteness, I find, is the most obvious feature of infant reac¬ 
tion I should define a rheme as the expression of a baby's undis¬ 
criminated, unqualified, incomplete idea, not of a thought in the adult 
sense. 

Sometimes the most meaningful word would have been a noun in 
a sentence of an adult, but was moie like a verb in the rheme. "Lap" 
meant to L clearly the act of being put on the lap lather than the 
lap itself. Likewise, the preposition “over” and the adverb “now” 
often had verbal significance, and the verb “knock” seemed to have 
definite reference to the some one, not to the knocking. Thcicfore, 
as Lukens and Chambeilatn have said, attempts to classify these 
rhemes as to their parts of speech are useless, except as it indicates 
the following facts: It is the woid or woids most pregnant with 
meaning that .are favored by vocal stiess in adult language and that 
arc therefore seized by the baby as the convcyci of its fragment of 
thought. 

The use by L of moie than one word in a single expression was 
found to mean that the rheme idea was giving birth to other ideas 
through manifold varying experience. Sometimes the several words 
constituted a phiase Moie often they did not One day (2 years 2 
months), when a man began working noisily on the flooi above, L 
exclaimed, "Papa-no, Jasper." A few days later lie satd, "Letter, 
papa," meaning a letter from papa, insofar as he was able to have 
that thought "Up” became “stay up ” He used lhcmes in com¬ 
mands, entreaties, and other emphatic mattcis, in imitation of adults, 
no doubt, long after he had found them inadequate to express his 
richer thoughts. 
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Rhemes that stood for ideas derived from tactual, auditory, gusta¬ 
tory, and motor senses and the few visual ones that related only to 
light and color, which was all that he could sense before the opera¬ 
tions, constituted nearly 90% of his early vocabulary. When his 
sight led him to explore also the realm of vision and to be more active, 
words that refer to visual objects were rapidly added and, in propor¬ 
tion to their increase, the rate of accietion of the other types of words 
decieased There was also lapid enlargement in the tactual-motor, 
the auditory-motor, and the visual-motor vocabularies because of this 
gtcater amount of movement It is evident that, although varied ex¬ 
perience adds to the vocabulary proportionately to the widening and 
deepening in experience, the addition of a valuable sense temporarily 
1 educes the contributions of the other senses, but subsequently com¬ 
bines their results with those of the new sense and thus multiplies 
concepts and their word symbols 

L sought new ideas foi new words and new words for new ideas 
with gicat zeal, and if they were not supplied, he invented words for 
ideas that he wished to express, and ideas for words that he heard 
Late in the fifth year he called a sunbonnet an “apton hat,” a towel 
he spoke of as a “wipc-it-drv,” and a convict’s unifoim a “zebra suit.” 
On seeing an elevated railway tram for the first time, he shouted, 
“See street cars upstairs” Also he interpreted and misinterpreted 
many words He was always disappointed when he was unable to 
learn the name of a person, place, or thing that appealed to his in¬ 
terest lie appeared to feel that if he knew the name, he was mastei 
of the thing named This seems to be characteristic, not only of chil¬ 
dren and savages, but of all men. Few adults have rid themselves en¬ 
tirely of the tendency to be mystified by words, especially by wouls 
that are hard to understand, and they arc inclined to judge any un¬ 
usually clear discourse on a subject that is known to be deep as lacking 
in penetiation 

A word was not recorded as pait of L’s vocabulary until he had 
used it properly several times It was not considered necessary to 
omit from the list any word because his knowledge of its meaning 
was incomplete Propci nouns aie more difficult to learn than com¬ 
mon nouns, but are available as means of expression, and are there¬ 
fore included As the words am, was, been, and good, better, and 
best are distinct lingual achievements, these and similar words were 
lecorded as separate Many children do not know that such words 
or even their ideas are closely connected until they study formal gram¬ 
mar 
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The recoidcd number of wouls in L’s vocabulary at three years 
was 1149, and at three and a half years the inunbei of words was 
1896 In the 46 vocabularies found by Waddle (5), the average 
size of the eight vocabularies of childicn thice ycais old is 1407, 
with a range from 631 to 2282. Therefore, I am convinced that 
Waddle’s aie a somewhat select gtoup of vneabuhules from children 
of educated families, families in which attention was given to vo¬ 
cabulary building Wc made an cffoit not to boost his language, 
but to supply only the wouls that he sought. Chamberlain (1) is no 
doubt appioaching the norm for children generally when he gives 
the average of children three yc.us old as 642, for Whipple’s (6) 
child, who lived with two educated parents and was cncouiagcd in 
every way to acquire words and their meanings, is a good example 
of the select group and had a vocabulary of 1177 words at three years 
Humphicy’s (2, p 6) child acquired 1127 under like conditions. 
Vocabulaiy studies give indubitable evidence that there are marked in¬ 
dividual differences in the number of words. These dissimilarities arc 
due probably to unlikcnesscs in lichncss of experience, to consequent 
number of intci csts, to opportunities to associate with educated adults 
in such a way as to widen the experience and the vocabulary and with 
children with whom to deepen word impressions, and whether the 
adult companions arc educated enough to have abundant words and 
are inclined to encourage and assist in the making of ideas as well as 
the association of them with then symbols. The accumulation of 
words is clearly a cause and an effect of a corresponding growth in 
ideas, and in their interrelations 

Children, like pnmitive peoples, have at first not more than one 
pronoun and no distinctions of number, of gcndci, or of person. In 
fact, children are at first not inclined to use pronouns until they have 
become accustomed to nouns in sentences. L used pionouns without 
specific number, gender, or person when he was 22 months old, A 
little later he discovered the difference between you and I, but soon 
forgot it, evidently because lus thinking and use of language weic too 
immature as yet foi the advantageous employment of the personal 
factor. He practiced plural and singular use of nouns at 2 years 3}4 
months. Singular and plural numbei m pronouns were acquited 
immediately aftciwards without difficulty Hcie is another case of 
the concept and the form appearing simultaneously As wc iefrained 
from assisting him until interest in peison and gender icappcaicd, he 
called himself “lie” and “you” in imitation of our conversation about 
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him and to him, but occasionally spoke of himself as “I,” "me,” and 
"she.” He sometimes used pronouns at this stage with reference to 
other people; but, like other children, he usually employed nouns. 
He began by refeiring to his father as "papa,” “he,” "she,” or "you ” 
Briton says that most children use me in referring to themselves 
Insofar as this is true it is probably due to the fact that, although I 
is used by adults more frequently than me, me is more often pro¬ 
nounced with emphasis. L was often heard trying to puzzle out these 
relations When he was nearly thiee years of age, he used I con¬ 
stantly in talking about himself to an adult friend, but after his de- 
partuie, he said, "You mustn’t say ‘she’ foi a man and ‘she’ for a 
woman.” One day he evidently believed he had solved the gender 
problem with regard to Chicago, for lie excitedly exclaimed, “It’s not 
‘Hccago,’ it’s 'Shecagol* ” During this period of interest in gender, 
person, and numbei, without anyone’s suggestion, he said hesitatingly, 
“I jumped, you jumped, she jumped, me jumped, the*' jumped, her 
jumped.” He had never heard anyone conjugate, decline, or do any¬ 
thing in formal grammar before this utterance; but, as he seemed 
to be ready for it, assistance was given then in straightening out 
these difficulties His readiness was evident in his seizing of every 
opportunity to put into practice evciything that lie was taught and 
in the self-imposed drill in which we often heard him giving such 
sentences as, “He said that I might have his French harp, if I don’t 
bite it with my teeth.” One day, just after the fundamentals of 
gender, numbei and person were in proper daily use (3 years), he 
was watching the preparation of a familiar rooster foi loasting, and, 
as the oven door was finally closed, he exclaimed, "When he’s cooked, 
lie won’t be lie: he’ll be it.” This, as I see it, is evidence that the 
drill was timely, for he was linking it with cxpenencc. 

Owing to L’s interest in color, because it was often visible before 
he could sec objects, adjectives that designated the colors of objects 
became part of his vocabulary duiing the ninth month of the second 
year, whereas other types of adjectives were noticeably few until 
much later These facts coincide with other data that indicate that 
(despite adult obtrusion of qualities into the experience of childlen) 
they are so busy acquainting themselves with objects and their uses 
that the qualities of objects play a less important part in their men¬ 
tal life, and therefore in their language, until there is a large enough 
fund of nouns, and until the nouns are familiar enough to lend defi¬ 
niteness of meaning to their modifiers Comparison of adjectives be¬ 
came possible almost as readily as use of adjectives, strange to say 
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Adverbs were added much more slowly than adjectives. Verbs 
were multitudinous and familiar before adverbs were used. "Here” 
and “there" were distinguished by the middle of the twenty-fourth 
month At 2years “yesterday” meant past time in general, and 
“this afternoon” refened in tire same indefinite way to future time, 
Later “tomorrow” signified some time after today. It is possible that 
our English idioms, “the day before ycstciday” and “the day after 
tomorrow,” being too complex for tile child to grasp early, confuse 
all references both to past time and to future time. At 4 y 2 years, 
when his ideas of space had outgrown his vocabulary temporarily, he 
met Ins needs with such inventions as “farer” (farther) and “bc- 
yondcr” (farther yet). 

Strange to say, L used almost no natural or conventional inter¬ 
jections. He expressed his emotions, which underwent rapid de¬ 
velopment between the ages of 16 months and 4*4 years, by modifying 
the quality of lus voice, or by two or three such expressions as “goody- 
goody,” and by movements of excitement This was because even 
the less objectionable interjections were never heard by him, not 
because he was unemotional. 

Studies of childhood indicate that collective ideas, generalizations, 
and concepts develop more slowly in children’s minds than one would 
infer from casual observation. Children arc often observed reacting 
in a similar manner to objects of the same class or to circumstances 
that arc only similar as though they have class ideas. There were 
evidences in this case that early reactions of this soit and many of 
the later ones resulted from failure to discern differences rather than 
from the ability to discover similarities and form them into concepts. 
It seems difficult for a child to learn when an idea that fits one case 
will fit another that has some factois that are like and some that are 
unlike the first case. At the middle of the sixth month, for example, 
L learned to refrain from playing with his bottle in an objectionable 
manner whenever he heard “no-no.” Latci when he heard “no-no” 
while he was irritating his eye with his finger, he looked puzzled, 
then laughed, but did not discontinue the undesirable act until his 
mother drew his finger away. Thereafter he inhibited cither of 
these two acts whenever he heard “no-no”, but it was necessary 
for him to learn several more inhibitions, one by one, before he suc¬ 
ceeded in making this into the idea of quitting whatever he was 
doing when he heard “no-no.” He perfected his generalizations of 
some things about the middle of the fourth year by monologues of 
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the following kind - “Jelly isn’t black, it’s dark red.” “The piggy 
went to market at six o’clock, not seven o'clock.” “Is it about noon 
or pretty near noon?” “Did you say perhaps we would go, or maybe 
we would go?” “If you think so, it is better than if you suppose so.” 
No doubt the conscious, analytic manner in which L realized many 
of these distinctions is due to the unusual interest he had in the world 
of sound and language; but observation convinces me that all chil¬ 
dren learn language in a similar but less obvious manner. 

Soon after L was 2 years old he became moie interested in com¬ 
bining his own words than in the acquisition of new words. As a 
natural consequence, the structure of his sentences appeared more 
and more that of sentences “Go home get toast,” and “Looking 
down on stieet,” are expressions selected from those used when he 
was 2 years 2 months old. After he had become able to use com¬ 
plete sentences, however, he seemed to find it necessary to use them 
m order to be explicit while talking to another child, but continued 
to talk to adults in less complete sentences. Interest in new words 
alternated with interest in sentence structure at varying intervals 
Sentence building was especially dominant in the early part of the 
fifth year. The word periods seemed to coincide with the widening 
of experience through tiavel and other eventful additions of ideas, 
and the sentence periods were the uneventful interims in which for¬ 
mer happenings were remembered and were reconstructed by imagina¬ 
tion If it is true that children improve faster in language through 
their association with children, as is supposed, than through contact 
only with adults, one of its causes is the necessity for the more ade¬ 
quate expression of their thoughts that are intended to be understood 
by children. But surely the fastest progress can be made with the 
presence of both children and adults, because adults supply the new 
words and the sentence models and idioms, while children are stronger 
stimuli for conversation about things interesting chiefly to children 

Before tins period of sentence building, L’s early questions had 
begun They made their first appearance, of course, in the lheme 
stage. “Telephone wires ? ” was a question of this type (2 years 2 
months). Later he often asked a question in the form of a declara¬ 
tive sentence in which one or two words were omitted to be sup¬ 
plied by the answer, By the third month of the third year his ques¬ 
tions began to assume such proper forms as “What's that ?” During 
the fifth month of his third year he also answered a few questions 
properly 
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As soon as L could use sentences, an cftoit was made to teach htm 
to carry on conversation. But this confused him. He repeated the 
questions asked him, word for word (2 years 3 months), and m \i- 
sponse to "Good-bye, L,” he said, "Good-bye, L,” and later replied to 
a question with an answer in interrogative form. One day he de¬ 
scribed what he had seen down town (2 yc.us 5 months) in the fol¬ 
lowing manner "Did you go down town on the stieet car? Did 
you sec lots of people? Did you licai band music? Did you tide, 
home with Mis. M in her automobile?" He often told stories partly 
in interrogative and partly in declarative form in imitation of the 
semi-conversational manner in which the story had been talked over 
with him. The lccovery from this result of slavish imitation was 
brought about by catering to the imitative propensity by Ins having 
questions put to him and all the possible answers suggested in de¬ 
clarative form. He readily stated his answer then in a declarative 
sentence, and soon developed an intcicst in woiding his own answers 
in declarative foim, and latci spent hours in monologues like the 
following: "Is salt-bo* broken all to pieces? No, it isn’t broken all 
to pieces; it’s broken, only on top,” Anyone who listens to the self¬ 
amusement talk of any child in its third and fourth ycais will hear 
this kind of imitative practice of the sentence forms that aic being 
acquired, and will see in it the close adherence to copy that fust 
misled and then usually led aright this little learner 

Successful teachers of foreign languages assert that the chief diffi¬ 
culty encountered in the teaching of foicign languages to adults is 
their insistence upon rational learning instead of imitative practice. 
Every effort of the teacher to explain perpetuates in his adolescent 
or adult student this ineffective language-learning habit A mini¬ 
mum of discussion of the language being learned, as few iuIcs as 
possible, and as much mechanical imitation of the concctly spoken 
language as time will permit and repetition of assignment produces 
the best results with adults as well as children until thinking in the 
new tongue about common things has become readily possible. 

When L was 2 l /z years old he begged to hem his favorite stones 
and songs, not by titles that he knew, but by telling part of each 
story. For example, he said, "Sing about ( Rock-a-byc baby on the 
tree top, and when the wind blows the cradle will rock, and if the 
bough breaks the cradle will fall' ”, or, "Tell about ‘There was a 
little baby It didn’t have any bed. It lay in the hay. The cows 
stood around and looked at the baby. The baby’s name was Jesus. 
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It was a long time ago on Christmas ' Tell that story.” The greater 
originality of the wording of the second descriptive title was due to 
the fact that this story had not been given to him in the same words 
twice, whereas the words of the stones read to him and the songs 
weic, of course, fixed 

L did not always insist on the exact lepetition of the original 
words of stories as most cluldien do, because many stories wcie told 
m different woids and in greater and greater detail as soon as L 
had giasped the most fundamental incidents. The purpose of this 
procedure was, of course, the avoidance of unoriginal, mechanical 
habits like those out of which he had previously been led and the de¬ 
velopment of the piopei balance between imitativcncss and original¬ 
ity It was surely owing to this tiainmg that he became able to either 
lepeat woid foi woid 01 to relate with a considerable degree of 
ongmality At 2 years 6 months he told part of the story of “Three 
Reals,” with hcie and there an oiiginal touch: "Mama bear made 
some soup—bean soup. Had to wait to get cold Papa bear said, 
'Somebody has been sitting in my chan ’ Papa bear said, ‘Somebody 
lias been tasting mv soup.'” A month later he told it as follows* 
“Well you know there was a papa beai and a mamma beai and a 
wee, wee baby bear And the mamma beai made some soup, and it 
was hot. So she saicl she thought they’d better take a walk down 
to the paik, and wait for the soup to get cold. Then they put the 
baby bear in his cab and took him down to the paik ” When he was 
3 years old, he told the cntnc story to his doll with intentional modi¬ 
fications tint deviated faither and faither from the original form 
until the meaning was too difteicnt to be inteiesting He then 
omitted that story foi some time. 

Summary 

The seeds fiom which a baby's language glows arc more numerous 
than is usually believed. One of them is a ciy, manifesting needs 
and discomfoits Another is an indication of pain, Several are the 
fiettmgs, sputteiings, and clicks, and the wails of impatience. There 
are giunts of exertion Theie ate vowels of gurgling and of sighs, 
when comfort lcplaccs discomfoit Then the ha-ha, he-he , and 
ho-ho of moie and more heaity laughter, and the giggles and squeals 
of delight. Nineteen pounds give much evidence of being pnmoidial 

At first, these aic not, in any sense, expressions, but only natural 
manifestations of the conditions that accompany them. But adults 
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supply the needs that these sounds icvc.il, until the need, its mani¬ 
festation, and its satisfaction become conjoined, somehow, in the little 
one so that, when the satisfaction does not ausc in its turn, fietting 
and sputteiing coinc with other evidences of impatience. These 
sounds become calls for assistance, but it is impossible to tell exactly 
when this transition fiom manifestation t<> cvpicssion takes place, 
for it seems to dawn, lathci than to flash into the young mind. 

In the meantime these primordial utterances become modified, 
conditioned, and iconditioned Two oigamc needs picscnt them¬ 
selves simultaneously, 01 a need a uses while sounds arc being made 
for their own sake, and its natmal sound blends with the play sound 
that happened to be coincident with it. Aftci an oldei peison gives 
a baby the object that it is staining to get, the gum ting that accom¬ 
panies the baby's effoit becomes the semblance of a icqucst. Thus 
the many primary sounds become differentiated, 

Variety of its own vocalizations is sufficient to interest a baby in its 
sounds, whether play with sounds is innate or not. Putc vowels are 
easiest to make and occupy tile whole waking lime at first Then ac¬ 
cidental closing oi opening of the tongue or of the lips on a vowel 
adds a consonant, then another and anolhci, to tile vocal playthings. 
Vowels and consonants aic thus in syllable-like unions 
The number of sounds that ultimately find a place m this self- 
imposed pi.iclicc is astonishing. One cannot fail to hem all the 
vowels and consonants, diphthongs, aspiiatcs, sub-vocals, nasals, Gci- 
man umlauts and tongue tnlls, Ficncli tluoatv tiills and grunts, and 
even the Welsh l. 

Then these syllables ate lehcatsed in giotesquc mixtures. During 
the repetition of a syllable, or the uttciancc of one of these landom 
series of syllables, someone discovcis its icsemblance to a word and 
the infant is rewarded by joyous fondling This gives the kind of 
permanence that insures its lccall undci similar environmental cir¬ 
cumstances Although to the adult it is a word, to the child it doubt¬ 
less lacks the most important essential of a word-meaning 

The mastery of syllables in every conceivable oidci puts the little 
lcarnci in readiness to imitate If no othci imitation is innate, there 
is considerable probability of its being inborn to imitate sounds, for 
it was demonstrated in tins case that it cannot he taught lively pos¬ 
sible effort was made to induce imitation of sounds that L had mas¬ 
tered, of new, simple sounds, and of animal and of human sounds, 
but in vain. In several eases that I have observed in families and in 
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orphanages, imitation began in both the tutoied and the untutored 
immediately after syllables could be pronounced in ever)' order. Then 
mutation monopolized L’s day 

L was interested in another’s conveisation at 3months, shouted 
in lesponse to shouts, with no imitation even of changes in pitch or 
loudness at 7 months, and he imitated piofusely at 11 months 

Woids weie used by L neither as words noi as sentences, but as 
fragments of language that symbolized fragmentaiy thoughts Usu¬ 
ally they weie the part of a sentence that adults emphasized. The 
differentiation of elements m an idea, oi the relating of an idea to 
another was followed promptly by an attempt at its expression Foi 
this leason, any condiment of experience, such as a journey, always 
gieatly increased lus vocabulary. On the other hand, whenevei L 
acquncd a new wotd, he begged for its meaning His development 
in language and in ideas not only accompanied each other, but thus 
kept step with and stimulated each othei. 

It is futile to try to determine when each grammatical class of 
woids begin to accumulate, because a lhcmc gradually, after several 
stages, ceases to be a rheme and becomes a word 

The sentence was most interesting to L and was impiovqd most 
m the early part of the fifth year 

He continued to talk to home folks in lhemes for some time aftei 
he used sentences in talking to children and new adult acquaintances. 
Whenever the satisfaction of Ins desires depended upon clear state¬ 
ments, lus conversation was moie correct than at other times. 

Contacts with adults added to his vocabulary and to his sentence 
forms and ideas and thoughts, and association with children increased 
the late and efficiency of his self-expression. 

Whenevei the environment supplied few new ideas, L utilized the 
time in the practicing of recent acquisitions, but he made less piogiess 
than he did when necessity put it mto use. 

L asked questions m lheme foim before he could use sentences, 
nevertheless, the questions asked by otheis confused him foi a long 
time He practiced many times talking to himself in a queer mix¬ 
ture of declarative sentences and interrogative sentences without 
answers Then he icpeated the questions of otheis, word foi woid, 
with evident effort to answer in the affirmative. Finally, he mastered 
question and answer conversation as though its scciet had suddenly 
revealed itself to him 

Qualities of objects are uninteresting to little children until then 
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time is no longer consumed m discovering the names of the objects 
m then enviionment, and what these objects do. Adjectives and ad- 
vcibs multiply almost simultaneously, adjectives faster than adverbs. 

Tomonow and yesteulay peisisted fot a long time m icfcinng to 
indefinite futuic and past tunc. 

Number in L’s pionouns was evident as caily as it appeared in bis 
nouns. 

Comp.mson of adjectives was picscnt by the time some of the 
ihcmcs had assumed genuine adjective charactci. 

Confusion of similai tilings is often mistaken foi generalization, 
winch develops very late. 

It is evident that all children learn language by an identical pro¬ 
cedure. They mastci, in succession, vowels alone, consonants m syl¬ 
lables, sciics of syllables, 1 hemes, woids, pluascs, declarative sentences, 
and intei logativc sentences. 

Eaily wouls refer to objects, latei ones to actions, and then appear 
words assigning qualities to things and modes to acts The forms of 
nouns and pionouns, of veibs, of adjectives, and of advcibs aic ac¬ 
quired with them with their uses without any help fiom rules, 

The fastest progress is made in the learning of language tluough 
its use, but tluoughout this was distiibutcd a considciablc amount 
of self-imposed pi act ice 

A few decades ago, when Latin was the only language of class¬ 
room and campus, and today in some schools, students have been per¬ 
suaded to ignore the fact that they aic “lugh-biowed” adults and 
have learned a new tongue exactly as do little childlen. They have 
applied giammar once in a wlulc onlv as a test of coiiectncss, have 
omitted translation, and have mnsteied the language largely through 
its practical use in the study of otlici lessons and in supplying their 
daily needs. Thus they have foimed the desiiablc habit of keeping 
attention, not on the tool, but upon its woik, and have gained much 
better and quicker results 
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UNE OCCASION EXTRAORDINAIRE POUR ^INVESTIGATION DE 
LA PSVCIIOLOGIE DU LAN GAGE 
(Resum^) 

C’est unc dtitde d’un enfant dont les premiSica etnpes dans [’acquisition 
du langage ont etc ties cvidcntcs 4 cause d’un grand talent musical, a cause 
de cdcitd congenitale, cl 4 cause dc l’acqinsmon d’unc vision piesque normale, 
dans la demure partie de la petite enfance. Cc cas nous donne beaucoup 
d’dvidcnce que 19 sons sont Hinds La depend a nee ties personnes plus Agdes 
s'est montrde lc piemicr factcur, I’itmtntion le deuxicmc, et l’exercice imposd 
par soi-menic le tioisidme facteui du conditionnemcnt de ces manifestations 
natu relies de ndeessites physiques en expressions vei bales dc besoms 
physiques, mentaux et sociaux Avant que la configmation primordiale, 
obscure, emmelee, de n’mnporte quelle chose ne soit devetuie changce en 
formes plus elm res, son expression en a ete loin d'etre line phrase oil memo 
uu mot Jusqu’a ce qu’il ait decouvert pai expdrien.ee que quelquea types 
d'ohjects et quelques types d 1 actions ont etd surtout sntmfaisants, il n’a 
exprime des distinctions adveibialcs ni ccllcs dc l'adjectif, nl n’a modifid 
les formes dcs mots poui la personne, le nombie, ct lc temps, ni n’a change 
I’ordre dcs mots d'une phrase poiu falrc unc question Done un petit en¬ 
fant apprend vine langne plus normalt.nu.nt qu’un adulte, en In fnisant servir 
ses buts, avec son attention non sui I'outil mals sui la tache 
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EINE AUSSERGEWOHNLICHE GELEGENHEIT, DIE PSYCHOLOGY 
PER SPRACIIE ZU UNTERSUCIIEN 
(Rcfernt) 

Der Verfasser untcisuchte em Kind bei dcra die anfanghchc Sprach- 
versuche wegen ausscrgewohnlicher musikalischer Bcgabung, angeborener 
Blindheit und des Gcwinns, in der apnten Klcinkindhcit, von fust normalcr 
Sehkraft, besonders deutlich waren Dieser Fall bictet betrachtlichen Bewcis 
dafur, dass neunzelin Laiite angeboren sind Die Abhangigkeit von Er- 
wachsenen envies sich als der erate, die Nacliahmung als der zweite, und 
selbst-aufeilegte Obung als der dri,tte Bestandteil bei der Uinbikking von 
naturlichen Offenbarungen korperlichcr Bedurfmsac in woitliche Ausse- 
rungen korperlicher, geistiger, und sozialcr Anspruche Ehe sich bei dim 
die primitive, fluclitige, verwirrte Gestaltung lrgend ernes Gegenstandes in 
mehr beskmmte Gestalten aufbrach war seine Ausscrung dnmbei weit 
davon entfernt, ein Satz odcr aucii nur em Wort zu scin Nilr ills er durch 
Erfahrungen entdeckte, dass gewisse Sortcn von Gegcnstandcn und gewisse 
Benehmensweisen besonders befriedigend waren, aussertc er abverbiale- 
oder Eigenschafts-Untersclucde und modifizicrtc er die Foim der Worter 
nach Pei son, Zahl, und Zeitfoim und die Anoidnung ernes Satzcs um eine 
Frnge zu stcllen Ein kleincs Kind lernt also eine Spiache auf mein normale 
Weise als es der Erwachsene tut, mdem das Kind die Sprachc semen Ziclcn 
dienen lasst und die Aufmcrksamlceit nicht auf das Weikzcug sondern auf 
die Aufgabe richtet 

Bban 
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A NOTE ON PUNISHMENT AS A DETERRENT IN ANIMAL 
REACTIONS 1 

C J, Wardfn 

The general proposition that punishment operates as an important de¬ 
terrent to animal activities would seem to require no special proof The 
influence of punishment in tins 1 egard is obvious from the casual observa¬ 
tions of our common experience Pcihaps this fact can best be accounted 
for along the lines suggested by Herbert Spencer He held that painful 
stimuli ore quite likely to be also noxious stimuli and hence harmful to the 
organism The tendency to react away from stimulations of the punishment 
sort would thus evolve in connection with the tendency to avoid noxious 
stimuli The Individuals and types which did not evolve along both lines 
would be less likely to survive than those which did This principle must 
certainly apply insofar as punishment-noxious stimuli are related to re¬ 
sponses of pressing biological significance 

It may be well to remark that the term "punishment” need not he lCgnided 
as definitely subjective In animal studies, we define a punishment type 
of stimulus as one which elicits an avoiding response from the organism 
In human psychology, nnd particularly in the social sciences, the term 
usually connotes some form of physical pain or mental anguish We shall 
use the concept of punishment in the present connection in the foimei and 
more restricted sense when infia-human organisms arc Intended As thus 
interpreted, the Spencerian dictum comes down to this thnt the capacity to 
discriminate and avoid certain classes of stimuli may be regarded as 
necessary to survival That this is true, and that organisms as now evolved 
find it as natural to avoid some stimuli as to appioach others can hardly 

'Read before the 9th International Congress of Psychology Yale Univer¬ 
sity, New Haven, Conn, 1929 
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be denied by anyone competent to entertain an opinion on tlie matter Nor 
IS this to deny that the specific stimuli, or classes of stimuli, which come to 
be avoided or approached by a given species aie largely determined by 
the individual experience of the organism within its limited life history It 
is the general capacity to discriminate among objects of the environment 
and to make negative-positive responses along lines of biological fitness and 
individual comfoit that have been evolved The particular signs of the 
harmful and painful, on the one hand, and of the biologically fit and com¬ 
fortable, on the other, must, in most cases at least, be linked up with 
avoidance and approach respectively through individual contact—that is, 
these connections must be learned. 

The problem of the deterrent effects of punishment on animal reactions 
thus narrows down to the operation of punishment within the learning 
situation as studied in the laboratory or as observed in the larger laboratory 
of natme And here it should be noted that the ordinary learning experi¬ 
ment can offer little of value so far as punishment is viewed as a deterrent 
to behavior within the social group For the basic technique in learning 
expei imenEs requires that, in most cases at any iate, a single animal be 
studied at n time, well isolated both from otheis of its own species, and 
from the human experimenter It is true that in ceitain animal societies 
punishment, and even the death penalty, is inflicted on members of the 
group guilty of what appears to man to be anti-social conduct. But there 
are few if any such instances m which the social stiucture of the animal 
group is sufficiently well understood to make valid and useful interpreta¬ 
tions of such acts of punishment. This is especially true i n insect societies, 
where indeed the most complex social organization exists, but where inter¬ 
pretation is most difficult because of essentially impoitant differences m the 
social structure from any human society, 

Limiting ouiselves to laboratoiy studies dealing with the relation of 
punishment to the modification of behavior in the sense of the development 
of inhibitions, several important general conclusions seem to be firmly 
established. It is, of course, impossible to cite the evidence in detail upon 
which these conclusions ore founded, but in geneial such evidence is fairly 
abundant and involves a reasonably wide variety of experimental situation 

1 Such deeply ingrained and supposedly unmodifiable responses as are 
ordinarily classed as tropisms and instincts can, by the use of suitable modes 
of punishment, be reversed from positive to negative with, a fair degiee of 
ease. This is true even of insects in winch such reactions are relatively 
firmly fixed. It is probably characteristically true with respect to all sorts 
of animals 

2. In discrimination reactions, involving the i espouse of appionch to one 
stimulus of a pair, and of avoidance of the other stimulus of the pair, the 
use of an appropriate punishment with the latter stimulus is a gieat help 
in setting up the habit, and the limits of discrimination ability of an 
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organism to within a given modality, or phase of a modality, can scarcely be 
determined without the use of punishment, as thus indicated, The habit of 
disci nnination is moic easily established when reward is given for a cor¬ 
rect response and punishment is applied foi an incorrect response But 
punishment alone works bettei than rewaid alone, which suggests that 
avoidance responses are moie easily set up than approach responses In 
fact, it is almost impossible to secure discrimination in animals under 
oidtnary laboratory proceduic without introducing some foim of punishment 
The high value of punishment as a deterrent to animal activities is also 
shown by the fact that only light punishment can be used at all Severe 
punishment tends to condition the animal against the entire apparatus so 
that it lefuses to woih fuither at the task. 

3 In habit formation of the soit involved in the learning of mazes, 
pioblem boxes, etc, which aie the stock in trade of the animal psychologist, 
the use of punishment in connection with reward hastens very markedly the 
fixation of the pattern 1 espouse involved In fact, heie again punishment 
in some form is practically always necessary in the setting up of the habit 
Fui thei moie, as in the ductiminafion type of expeiirnent, the use of severe 
punishment results in conditioning the animal against the tippai ntus so that 
furtliei work is impossible This is especially so in the case of the higher 
animals in which a pioper emotional attitude is essential to successful ex¬ 
perimental procedure. The truth seems to be that punishment, even moie 
than reward, is effective in the control of behavior, so far as animals are 
concerned The resort to punishment and prohibitions in the case of the 
human child m the earlier formative years suggests a similar conclusion in 
this field And this is pieciscly what we should expect, for the genetic 
approach to the pioblem leads naturally to the supposition that an organism 
would evolve special sensitivity to harmful and uncomfortable stimuli. 

The bearing of these findings on human psychology msofai as social be¬ 
havior and crime are concerned is by no means clear For we should not 
forget that in the animal expeiiments fiom which these conclusions were 
drawn actual bodily punishments were used As a matter of fact, how¬ 
ever, corporal punishment has long since been banished fiom criminal pro¬ 
cedure, indeed, restraint rather than punishment has become the dominant 
note in social correction Nor can we conclude that, inasmuch ns actual 
physical punishment is an effective detcircnt in setting up animal inhibitions, 
we have here grounds for the reinstatement of corporal punishment in 
dealing with human crime For the ordinary treatment of such domestic 
animals as the dog and horse indicate quite clearly that coiporal punish¬ 
ment is often less effective with the higher animals than are such secondary 
punishments as may be admmisteicd by gesture, facial attitude, or vocal 
expression 

In the application of theories of punishment to man, we must recognize 
the fact that social values and such secondary modes of correction as may 
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be based the i eon are of first importance Dishonor, social ostiacism, and 
the like may well be factors of greater consequence in human control than 
aie punishments involving actual bodily pnm The results of animal ex¬ 
periments in which corporal punishments are used cannot, then, be carried 
over directly to human society in which n new set of cultural values has 
been evolved, 

Columbia University 
New York City 


A STUDY OF THE LEARNING PROCESS IN THE CAT IN A MAZE 
CONSTRUCTED TO REQUIRE DELAYED RESPONSE 

Leonard Carmichael and Lawrence D. Marks 

A senes,of mazes possessing different initial and terminal elements but 
common central elements has been devised in the Psychological Laboratory 
of Brown University for use in studying the learning processes of the rat, 
cab and human individual, The present preliminary note records the 
results of a training series carried out with cats in one such maze 1 
The accompanying diagram shows the arrangement of the appai atus 
The maze passages were constructed of wire poultry netting, one-inch 
mesh, fastened to wooden frames The passages wcie 8 Inches wide and 
18 inches high The doors 1, 2, 3, and -V, also of poultry netting, were made 
to be raised and lowered as slides 

The total unit may be considcied as consisting of two ma/es, When 
door 1 is open, the reward can be secured only by passage through door 4 
this may be called Maze I When dooi 2 is open, the reward can be se¬ 
cured only by passage through door 3 this would be Maze II 
The initial training scries, carried out with a number of cats, consisted 
in training each animal tt> traverse without error either Maze I or Maze 
II Aftei the atuma! had mastered one maze, it was trained in the other 
When it had mastered both mazes, regular alternation was begun The 
animal, that is, learned to go first through Maze I, then Maze II, then 
Maze I, and so on, the animals satisfactorily learned this procedure 
After the habit of regulai alternation had been established in the animals, 
a tinining series was begun in which Mazes I and II were alternated as a 
com was tossed, Thus, Maze I might be opened three, four, or five times 

1 The writers wish to express their gigtitude to Mr F E Winklei, who 
constructed one form of the appai atus and earned out the pieliminaiy 
experimental trials, and to Dr, C K, 'I'i ueblood for continued advice during 
the experiment. 
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FIGURE 1 


successive!}’ before Maze II was used In a long scales, however, the two 
paths weie used an appi oximately equal number of times 2 

Experimentation took place with the animal alone in the experimental 
room, the maze apparatus being manipulated entirely by means of controls 
from the room adjoining The cats were observed through a small opening 
in the partition, covered with two layers of fine-mesh screen wire painted 
white This anangement provided virtual "one-way vision” 

The animals were without food for approximately 20 hours preceding 
each day’s trials. During the trial series they were permitted to eat a small 
quantity of the reward, canned salmon, after each correct performance 

Z M O Wilson (5) has devised a maze that is basically similar to the 
one repoited here. In his woih with the lflts in this apparatus, a fact, 
unsuspected in the present experiment, comes to light, which suggests that 
a homolatcrai path (from door 1 to 3 and 2 to +) might have been more 
readily learned than was the piesent hetciolatera] path 
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The salmon was placed in a small dish located at one end of the maze (see 
diagram) It could thus be both seen and smelled by an animal m the 
entrance box, 01 in the passages of the maze, if the receptors of the ani¬ 
mal were effective at the distances involved 

The duration of the experiment was approximately 14 months The 
training seiies desciibed was begun with n niimbei of cats, but, because of 
sickness of the animals or other accidents, was brought to a conclusion with 
only one. The following table summarizes the performance of this animal 
(a yaung male) in the pioblem, 

Total number of trials, Maze I alone, 168 Considered as 
learned when 32 consecutive successes wcic noted. 

Total number of trials, Maze II alone, 154. Considered as 
learned with 22 consecutive successes 

Total number of regular alternations, 148, Considered as 
learned with 34 consecutive successes, 

Total coin-alternation trials, 14h Consuleied as teamed with 
48 consecutive successes 

The average length of time for each trial was 111 seconds, with a mean 
vailation of 3 seconds 

It is unfortunate that moie animals were not trnlncd, The lcsults given 
in this preliminary note must, however, be taken as valid for the one cat 
that did learn the problem They, of course, show nothing save by infer¬ 
ence in regard to the learning ability of cats in general 

On the basis of the results seemed, the following summary of findings 
may be presented. 

1. It is shown that a relatively complex maze may be used in experi¬ 
mentation upon the learning process of the cat. 

2 It is possible for a cat to learn to turn to right oi left nt the end of a 
common alley in a maze, depending on whether it has entered the nllcy from 
right or left. No body orientation in the common nllcy could be detected. 

3, The conditions of the experiment thus demonstrate that the cat can 
Eearn a pioblem which involves “delayed response" to n stimulus situation 
given at a previous time 

4 The complete protocols of the experiment show that in each of the 
four stages of the experiment noted above acquisition occurred gradually 
The curves of learning show a gradually decreasing number of eriors as 
the habits were established No objective or in any other way discoverable 
"moment of insight" was seen m this process 
Theoretically, these results seem to have significance D K Adams, a 
most thorough experimental student of the learning process in cats, recently 
made the following observation “Cats gave evidence of continual use of 
tied ideas, common use of explicit ideas, and occasional, but lare, U 9 e of 
free ideas ( 1 , pp, 160 IT.) He also quotes with approval Tolmnn'q con¬ 
clusions which include the statement that all learning may be said to in- 
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voJvc the representation of the ends of acts at moments before their actual 
occurrence (4, p 51) 

Adams also quotes favorably the conclusions of HobJiouse, which involve 
such concepts as "piacticnl ideas 1 ' (2, pp 302*306) On the basis of his 
agreement with To)man and flobhcnse, Adams concludes his monogiaph 
with the sentence "Appaicntly psychological unanimity is not impossible" 
(1, p 162) The piesent experiment seems to the witters to piescnt evi¬ 
dence, as summaiized above, that is, in ceitain respects, disturbing to this 
hoped-for unanimity 

Adams criticizes the experiments of Thorndike, most of the conclusions 
of which consist m denying ceitain relatively high functions to animals 
(3, p 67) 

So far as the wntcis can determine, there is, in the present expci iment, 
no evidence which would necessitate the postulation citliei of "ideas" or the 
"representation of ends" The experimental situation, it would seem, was 
almost wholly novel to the animal, and in the adaptation which it finally 
developed to that situation there appeals nothing which cannot he desenbed 
entuely in terms of the mechanistic processes inadequately teimcd "trial 
and ertor,” with gradual fixation of the "successful lesponsc" (so called 
fiom the standpoint of the experlmentei) 

The experiment is accordingly believed to be more typical of learning 
than are most of the experiments of Adams, which deal, apparently, not 
with learning, but with the application of past learning to situations that 
are only partially novel to the animal. The results would appear to sup- 
poit Thorndike rather than Adams in denying to animals the higher 
functions, so termed, in wholly novel situations, situations that is, wherein 
learning, and only learning, is involved 

In subsequent papers, the results of expeiimcnts in similar move situations 
with iats and human individuals will be presented and a moie complete 
statement in legard to the nature of the mechanistically considered learning 
process, as it is indicated in these experiments and in similai so-called 
"delayed response” experiments, will be proposed 
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A NOTE ON BIMANUAL HANDEDNESS 
June E Downfy 

It has been customary to designate handedness in sweeping, raking, 
shoveling, spading, and the like m terms of the hand nearer the functioning 
end of the instrument, Ojemann (9) has recently questioned the propriety 
of such a description His aigument is twofold, fust, since the majority 
of individuals place the left hand down on bioom, spade, and shovel, this 
must be the right-handed procedure, 1 second, when plotted against a curve 
graphing various degrees of unimanual right-handedness, bimanual hand¬ 
edness shows an increasing number placing the left hand down as the 
degree of right-handedness wci eases Ojemann’s scaling for bimanual ac¬ 
tivities is less satisfactory than his method for scaling unimnnual activity, 
but lus results aie in any case challenging 

In n number of ways I find difficulty in reconciling his observations with 
mine (2), The difference in groups utilized may be impoitant Ojemann 
woiked with children in the gtades; my subjects were professional men 
or women or college students Ojemann recognizes diffeiences in the way 
in which the arms aie used even when in the same relative position, but 
finds that the work is usually done on the left side of the body when the 
left hand is down He uses the formula RRcr to designate those cases m 
which the work is done on the side of the body opposite to the lower hand 
and he apparently reports a negligible number of such cases My per¬ 
centage for such crossing is much higher. Again, my percentage of left- 
handed batters would run much higher than Ojemann's I found as high 
as 17% among supenor men and about 10% among inferior men, although 
less than, this amount for women Over 50% of my left-handed male sub¬ 
jects batted left-handed Ojemann found among his 518 subjects, both 
right- and left-handed, only 24 left-handed batters, or 4 6% An addi¬ 
tional 9% more were crossed in batting Hacfnei (4) reported 30 9% left- 
handed batting among his right-handed subjects and 60 3% left-handed 
batting among his left-handed subjects It is difficult to account for such 
differences in the figures although, no doubt, such factois as age and ex¬ 
periences operate to some extent and also the criteria used in classification 

Rife (11) has made the observation that a right-handed individual who 
bats left-handed almost always places the left hand down on broom oi 
rake or shovel. This is in striking accord with my records Among my 
superior group of men I found less than 1% (less than 3% foi my infeiior 
group) giving the combination RLR A group of some 160 left-handed 
men gave a compmablc recoid, that is, the right-hnnded bntteis in this 
group placed the right hand down in sweeping, Ojemann i eports that 


If I understand Ins foimulae correctly, Oates’s figures arc in opposition 
to the usual reports 
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ten of Ilia young left-handed battets placed the right instead of the left 
hand down in sweeping, a very great difference from my figures Appai- 
ently, however, the great majority of his group of crossed batters placed 
the left hand down in minor operations I am confident that the combina¬ 
tion RLR would be found more frequently among unselected groups than 
among superior adults, although I am not sine of the reason for tins 
I have some evidence for believing that the consistent placing of the 
right hand down in sweeping, spading, and the like really points to a high 
degree of ummanual right-handedness For example, a selected group of 
RRR women showed a greater degree of right-handedness in pegging dex- 
tenty, and dynamometer tests than did a gioup of RRL -3 women, subjects 
who not only placed the left hand down in sweeping but also did the work 
on the left side of the body. A group of RRL -1 subjects fell between the 
RRR and RRL -3 groups These subjects place the left hand down in minor 
operations but work from the right side of the body Moieovei, practice 
effects in favor of the left as against the right hand we«e strikingly shown 
in the case of a selected RRL-3 subject given a long piaeticc series (1) 
On the contrary, a chosen RRR subject remained as strikingly right-handed 
after, as before, the practice From some points of view, indeed, it would 
seem that it is only aftci prolonged practice with both hands that one can 
detcimine adequately the preferred use of the hands in a given operation 

Smith (13) thinks the conception of nearness "to the business end of the 
tool” is without value, since many di/Fcient movements of the body may be 
distinguished within a constant hand position—movements which vary 
qualitatively i datively to the nature of the task, in, foi example, light or 
heavy sweeping There can be no question that wc need more accurate 
records of just how the two sides of the body perform in bimanual ac¬ 
tivities. An accurate technique for recording these movements might clear 
up many obscurities 

The position of the hands in spading is apparently related in some way 
to the spade foot Rife (11, pp 479 f ) says "the foot used in spading is 
determined entirely by the bimanual dextrahty” LLL, RLL, and RRL in¬ 
dividuals use the left foot on the spade, and RRR, LRR, and LLR individu¬ 
als use the light foot My own observations in general confirm those of 
Rife’s, but at the present stage of investigation one cannot say whether 
the spade hand determines the spade foot or the rcveise 

Actunlly, we know vety little about pi eferred footedness Uhrbiook (2, 
p 339) found 14 boys in a group of one handled who tapped more rapidly 
with the left than with the right foot, which fact might be cited as evidence 
of a 14% left-footedness Meyer (7) believes that the left leg docs the heavy 
work and the right the light (but skillful) woik Schaeffer (12) concluded 
from a study of the evidence nt hand that, whereas the right arm is longer 
in about 75% of humans, the right leg is longer in only about 52% Lund 
(6) reports for length of legs "39% of left-dominance, 35% ot right- 
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dominance, and ZS °/o of equality” We do not, of comae, know positively 
that functional and structural dominance are associated phenomena. If 
they are associated, the indications point to the fact that Jeft-footedness is 
much more common than left-handedness, and if the spade foot determines 
the bimanual placing of the hands in spading, one would anticipate n large 
number ot individuals placing the left hand down on the spade 

Recently Hacfncr (5) has reported an experiment on footedness m 
children. lie tested dominant footedness by the foot used in kicking, press¬ 
ing down on a wad of papei, and the foot first advanced in stepping up 
and stepping off lie concluded that “a marked degree oi foot-dominance 
appears in only a small percentage of children” and thnt “the unimanual 
activities show a somewhat higher degree of correlation with foot activities 
than do the bimanual activities” His assumption that pressing down on a 
wad of paper is equivalent to a d etc i mi nation of the spade foot is ques¬ 
tionable 

The problem of bimanual handedness undoubtedly deserves more con¬ 
sideration than it has yet received, with, as suggested before, more nccuiate 
methods of scoring behavior. It should, however, be urged that there arc 
forms of bimanual activity othei than those which have thus far been 
observed statistically. Offhand, one thinks of such use of the two hands 
as occurs in dealing cards, playing a musical instrument, applauding, and 
the like. Many bimanual activities seem to show specialization of function 
for the two hands. Smith suggests from her study of the use of the hands 
by the blind in reading point-script that the left hand renlly functions as a 
sense oigan and that the right hand is superior only ns an effector organ 
Other bimanual activities suggest this same type of specialization, dealing 
cards, for example It might be thought thnt in violin-playing the left hand 
performs a delicate sensoiy function as opposed to the motor skid demanded 
of the right hand Possibly in this connection the function of the dominant 
eye with refeience to control of the two hands deserves attention. 

There is a curious phenomenon known as syncrgia which piobably de¬ 
serves some consideration in connection with bimanual handedness In 
certain pathological Cases, the movements of neither hand can be dissociated 
from those of the other hand. Simultaneous symmetncnl movements of the 
two hands take place DrinEtwatcr (3) says that this is the natural condition 
in infancy and that dissociation occins as a matter of gradual development. 
Pfeifei (10), in reporting on cases of paralytics, found that the gicater the 
extent of paralysis on the right side the easier it was to teach the patient 
to write with the left hand, his interpretation being that the relative in¬ 
capacity of the left hand results not from a native incapacity of this hand, 
but is a consequence of the inhibitions operating from the habitual use of 
the right hand With paralysis on the right side, such inhibitions are ic- 
moved Patients with amputation of the right aim show quite different 
results in learning to write with the left hand Pfeifer appaiently believes 
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that, with the lemoval of coitical inhibitions, thq non-preferred hand can 
function with facility. This suggests a somewhat novel view as to whnt 
may be involved m dominant handedness Its significance relative to bi¬ 
manual activities is obscure Common experience teaches ns, however, that 
symmetrical movements of the hands involve much less effort than identi¬ 
cal or asymmetrical movements Again, centrifugal symmetrical movements 
aie easier than contupetal symmetrical ones Some interesting observations 
might be made in this connection on learning the various combinations of 
movement involved in swinging Indian chibs, swinging the clubs from 
the wiist might prove especially enlightening 
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BIRTHPLACE AND OCCUPATION OF FATHER AS FACTORS IN 
NERVOUS HABITS IN CHILDREN 

Wili ard C Olson 

The writer has presented in some detail m a previous study (2) a method 
for measuring the occurrence of nervous habits in children and an analysis 
of the incidence of such habits. The purpose of the present report is to 
record hitherto unpublished data for the same population on the relation 
of nervous habits in children to the occupation and place of birth of the 
father 

Measures of oral habits 1 were collected for 635 white children in Grades 
1 through 8 by a technique involving 20 repeated observations of constant 
length, It was assumed, and some substantiating evidence given, that 
measures of oral habits carried some validity as criteria of ueivous habits 
in general The present analysis was made on the assumption that the 
records might have sufficient validity to show aveiage trends, even though 
the measures would be considered inadequate foi generalization in indi¬ 
vidual prediction Data on the occupation and place of birth of the father, 
based on information supplied by parents, were taken duectly from the 
Pupil's Permanent Record Card The present report thus suffers from 
some of the defects inherent in research based upon incidental data A more 
adequate measure of ancestral origin, for example, could hnyc been ob¬ 
tained by securing the birthplace of both the father and the mother and, in 
addition, that of the four grandparents All children whose parents were 
born in the United States were grouped under "United States,although a 
study of the names, immigration dates, and nationality repoits show that 
many of the grandparents were bom in the countries that have been studied 
separately It was believed inadvisable to tnke the "nationality” repoits as a 
basis for study because of the vaiying interpretations placed upon the 
term by different respondents 

The effect of using only the birthplace of the father in classification is 
to minimize any differences which may be present among child icn of varying 
ancestral groups Similarly, in the classification of occupations, difficulties 
were encountered because the school records did tiot designate specifically 
enough the work that was being done In spite of the weaknesses nted, how¬ 
ever, it was believed that the availability of the dnta justified then use in 
an exploratory study 

Birthplace of Father 

The records for the 635 children weie first divided into groups accord¬ 
ing to the birthplace of the father It appealed that the United States, 
Sweden, Norway, and Germany had a sufficient numbei of i cpicsentatives 


^Oiai habits were defined to include thumb-sucking, finger-sucking, nail- 
biting, and protruding tongue 



TABLE 1 

Oral Habits in Children and Birthplace of Father 
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to warrant separate study All others, together with those for whom the 
information was lacking, were studied as a “miscellaneous” group Pievious 
analyses had shown the presence of a sex difference and a difference in the 
records collected in Grades 1 to 6 and those collected in Grades 7 and 8, 
The grade difference appeared due to a difference in the conditions under 
wlucli the data wcie collected rather than to an age change In order not 
to weight compansans due to diffciences in the relative composition of the 
compared groups, the data were fractionated by sex ancl by Grades 1 to 
6 and 7 to 8 The number, mean, and standard deviation of each group 
thus obtained, together with those for ceitaio larger groupings, are given 
in Tabfe 1 Ignoring the separate samples, the miscellaneous group, with 
a mean manifestation of oral habits of 10 8, would be placed at the top, fol¬ 
lowed by the United States with a mean of 10 4, Sweden with a mean of 9 5, 
Norway with a mean of 8 8, and Germany with a mean of 8 7. The consis¬ 
tency in the ranking of the birthplace groups jn the various units of evidence 
offered is shown in a simplified fashion in Table 2, 

The uniformity of ranks is particularly striking when the small number of 
cases determining some of the mean values Is recalled Thus, the erratic 
position of seventh- and eighth-grade girls with German-born fathers is 
based on but 6 cases and that for those with fathers boin in the United 
States on only 29 cases. 

A more technical comparison of the obtained differences consists in an 
interpretation in relation to the size of the probable error of the difference 
Table 3 has been prepared by subtracting the mean of each group m the 
column at the left from the mean of the groups shown m the row nt the top, 
calculating the probable error of the difference, and dividing the differences 
by its probable error The three minus signs show the only inversions in 
the 30 comparisons made. 

How many of the differences should be intci preted as having been es¬ 
tablished with some degree of certainty? The answer lies in a definition in 
terms of probability The values for the differences divided by their prob- 


TABLE 2 

Rankinc of Birthplace Groups in Various Samples According to Mean 
Manhcstatiqn ok Oral Hadits 


Boys Girls 

Boys 

Boys 

Girls 

Boys Boys 

Girls Boys 


and 



and 

and 

Birthplace 

gals 



girls 

girls 

1-6 1-6 

1-6 

7-8 

7-8 

7-8 1-8 

1-8 1-8 


Miscellaneous 1 
United States 3 
Sweden 2 

Norway 4 
Germany 5 
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TABLE 3 

Comparison or Difterencgs Among Birthplace Groups 


D—P E 

D 

Miscellaneous United States Sweden Norway 

United States 


Boys 

06 




Girls 

0 8 




Total 

1.3 




Sweden 





Boys 

06 

02 



Girls 

46 

42 



Total 

3 3 

25 



Noi way 





Boys 

3 1 

3 1 

23 


Girls 

24 

2 0 

—0 8 


Totnl 

42 

3 6 

14 


Germany 





Boys 

41 

40 

34 

1 8 

Gills 

20 

1 6 

—1,1 

—02 

Total 

3 3 

2 8 

1 2 

0 1 


able errors should hover about 0 0 if they were determined solely by chance. 
It appears thnt statistically significant tiends are present in the data The 
odds against the accidental occurrence of the median value in Table 3 are 
about 7 to 1, Eleven samples meet the criterion of D-’-P E equal to or 

D 

greater than 3 (odds 22 to 1), and five samples the criterion of D — P.E 

D 

equal to oi greater than 4 (odds 142 to 1} 

The high ranking of the miscellaneous gioup appears to justify further 
inquiry into the jenson for the position. We find that the largest subgroup 
is made up of persons for whom the information was omitted on the card. 
The other gioups are represented by small and statistically insignificant 
numbers of French, Russian, Irish, English, Scotch, etc Scrutiny of the data 
for the group for whom no information was given reveals an interesting 
fact The mean manifestation is higher than that for the miscellaneous 
group of which they aie a part and higher than thnt for any of the other 
groups studied The 31 girls show a mean manifestation of 13 1 and a 
standard deviation of 3 2 The 24 boys show a mean manifestation of 9 8 
and n standard deviation of 4 8, with a mean and standard deviation of 
11.4 and 4 2 for the combined group This difference is all the more in¬ 
teresting in view of the findings to be shown later which bring out the fact 
that the children for whom no paternal occupation was recoided show a 
highei incidence A study of the children for whom no information was 
available on either birthplace or occupation of father leveals a mean mani¬ 
festation of 11 3 for five boys and 13 5 for seven gills, Inaccessibility of the 
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children at the time the computations were performed prevented further 
inquiry into the composition of the group for whom paternal data were 

lacking , . 

The high manifestation of oral habits in children whose fathers Were born 
in the United States mny be due to the operation of obscure factors of 
selection Available knowledge concerning the etiology of the behavior 
reported is too limited to wan ant extensive speculation The hypothesis 
has been stated frequently that the tempo and mode of American living 
tends toward the production of neurotic traits 
Paternal Occupation 

The Barr-Taussig sixfold classification of occupations as used by Gcode- 
nough (1) was employed Two additional groups were made, one for 
those children for whom no occupational data on parents was given, and 
one for those for whom the occupational data referred to the mother. The 
pertinent data for each group have been entered in Tabic 4, bvit the differ¬ 
ences found appear too slight and inconsistent to justify detailed analysis 

A comparison of the largest mean score of 11 S for the "no occupation” 
group With that for Group 3 shows a difference of 1 6 points The differ¬ 
ence has a probable error of 5 and the value for the ratio of the difference 
to its probable error becomes 3 1 The odds against the chnnce occurrence 
of such a difference are 26 to 1 

It must be concluded that significant occupational differences m nervous 
habits aie not revealed by the criterion employcd—oral habits On the 
other hand, it appears that absence of an occupation in the school report of 
father’s occupation carnes with it a probability of a higher mean manifes¬ 
tation in the group of children concerned Speculation concerning the reasons 
for the difference would carry the argument beyond the available evidence. 
One might be tempted to assume greater novous instability m the non- 
eniployed gioup It should be noted that at any given tunc the school 


TABLE 4 

Occupation of Father and Orai Habits in Children 


Occupational 

group 

N 

Boys 

M 

SD 

N 

Gn Is 

M 

S D 

N 

Total 

M 

SD 

I Professional 

7 

7 9 

5 1 

11 

11 8 

4 5 

18 

10 3 

4.6 

11, Managerial 

9 

7,9 

49 

10 

11 3 

3 5 

19 

98 

46 

III, Clerical 

142 

93 

4,9 

132 

10 5 

43 

27+ 

9 9 

+ 7 

IV. Skilled labor 

91 

94 

46 

101 

11 0 

43 

192 

10 2 

45 

V Semi-skilled labor 

1+ 

79 

43 

12 

1+3 

5 9 

26 

10 8 

60 

"VI Unskilled labor 

19 

7 6 

49 

31 

11 2 

40 

50 

9 9 

47 

Ho occupation given 

19 

10 2 

4 + 

21 

12 5 

43 

40 

11 5 

4 S 

Maternal occupation given 

8 

10 0 

4.7 

8 

10 5 

42 

16 

10 3 

4 5 

Total 

309 

92 

48 

326 

11 1 

4 4 

635 

101 

47 
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records arc likely to be less complete for transient residents of a district 
Consideration of psychogenic theory would lead to possible interpretations 
in terms of the child's need and striving for security In the absence of 
direct demonstration, it is perhaps unwise to infer reasons for the differ¬ 
ences found 

Summary and Conclusions 

Using quantitative records of ornl habits as a criterion of nervous habits, 
it ha9 been shown that small but consistent trends arc revealed among chil¬ 
dren according to the place of birth of the fathers. A combined analysis of 
635 cases places a miscellaneous group at the top in mean manifestation 
followed in order by groups with fathers born in the United States, Sweden, 
Norway, and Germany 

An analysis according to occupational classification docs not yield signi¬ 
ficant differences. In the study of both birthplace and occupational gioups 
the results suggest that absence of information on these questions in the 
school file is relateel to a higher incidence of the habit 

In connection with this report, the applicability of the general method of 
irieaguiement to the compaiative study of races and cultures should be 
noted The method has been adapted to yield quantitative scoies on a 
variety of overt behavior tiaits in formal and informal groups and is inde¬ 
pendent of language differences The field worker in anthropology should 
find in it elements of value as a means of collecting comparable data of 
demonstrable reliability 
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THE VALIDITY OF INFANT INTELLIGENCE TESTS 

Paul IIanly FunrEi anu Joslphinb Mueulendfin 

During the last six or seven ycais a number of investigators have pub¬ 
lished scales for measuring the mental development of infants during the 
first year of life The best known test of this type is Gesell’s (5) , but 
otheis have been published by Pigunn and Denisova (4), Iletzcr and Wolf 
(7), and Linfeit and Ilierhol/er (8) 

Such an interesting development naturally suggests the question whether 
these scales can predict '‘intelligence" as that word is understood in con- 
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nection with the standard intelligence aealcs which are used with older 
chitdien An opportunity to answer this question was afforded the authors 
of the present study by the availability of the gioup of infants on whom 
the Lmtert-Hierholzer scale was originally standardized and who had now 
leached ah age at which the Stanford-Bmet might be administered 

The Linfert-Hierholzer scale contains tests for infants at one, two, four, 
six, nine, and twelve months In the course of the standardization SO in¬ 
fants were tested at each of these ages In the piescnt investigation It was 
decided to use as subjects the infants who hnd been used in standardizing 
the six-, nine-, and twelve month tests since lack of time made it impossible 
to test the entire group, As has aheady been stated, 50 infants were orig¬ 
inally tested at each of these ages Since, however, some infants appeared 
in moie than one of the groups, there weie only 131 separate individuals 
in the thiee groups An effort was made to find and retest alt these chil¬ 
dren In the case of 71 children this was done The jeniflining 60 children 
who could not be retested are accounted foi as shown in Table 1. 

The Linfert-Hieiholzer scale was standardized during the academic 
yeai 1926-1927, The present investigation was cairlcd on during the 
academic year 1930-1931. That is to say, the infants were retested about 
four years after the original test. At the time of the retest, the mean chro¬ 
nological age of the children was 4 years, 8 2 months, with a standard 
deviation of 2 1 months 

For the retest the children were given the Stanford-Binet They were 
all tested in their own homes by one of us (J M ). It wns felt that the 
familiar home situation would put the child moie at his case and make it 
easier to establish rapporl On (he other hand, it must be admitted that 

TABLE 1 

Reasons tor tuc Omission of Sixty Cases not Tested 


Moved from town and could not locate 49 

Insufficient data 8 

Dead , . • 2 

Would not permit testing . 1 

Total . .60 


TABLE 2 

Correlations between Linffrt-IIirrholzer Intel! igencf Quotien rs. and 
Binet Intelligence Quotients 



No of cases 

} 

12 mo. 

28 

— 20± 12 

9 mo 

26 

— 34 it 11 

6 mo 

27 

— Hit 13 

Total 

81 

00±,07 
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there weie ceitnin drawbacks to this airangemcnt Differences in the 
suuoundings of the different homes might have influenced the results 
Some difficulty was expenenced in persuading the mothers to refrain from 
prompting the child duiing the course of the examination These difficulties 
proved to be of only minor importance, however, and it was felt that they 
were not seuous enough to invalidate any of the tests 

Table 2 shows the correlation between Linfeit-IIicrholzei intelligence 
quotients and Stanford intelligence quotients foi the three separate age- 
groups and for the entnc group Since some of the infants appeared in 
more than one group, the 81 cases actually represent only 71 separate indi¬ 
viduals 

It will be noted that theic is no significant relationship between the 
lesults of the tests administered during the first yeai of life and the retests 
four years later From this we are forced to conclude that the Lmfert- 
Ilierholzcr scale cannot be used to predict intelligence as measured by the 
Stanford-Binet Since the othei infant scales which have been published 
are vciy similni to the Linfert-IIieiholzer in their gcneial make-up, this 
investigation thiows a ccitain doubt on them as well 

As has just been said, the above lesults show that the Linfeit-IIiciholzer 
Scale will not predict Binet intelligence The reasons for this failure are, 
however, not so easy to discover There are several possible interpretations, 
as follows 

1 The Linfert-Hierholzer Scale may itself be invalid or unreliable In 
the onginal standardization of this test n reliability of ,81 was obtained at 
six months, 75 at nine months, and 8S at twelve months, but these results 
need to be confirmed Conger (3), working at the Umveisity of Minnesota, 
found rather low reliabilities foi the test at one, two, and four months 

2 The Binet test itself may be uniehable or invalid, It is well known 
thnt this scale is rathei pooi nt the pieschool levels, Its unreliability may 
thciefoie have helped to lower the correlations. 

3 There is a possibility that Linfert-Hierholzer and Binet test differ¬ 
ent mental functions, the Linfei t-JIieihol/er revealing some sort of motor 
ability, while the Binet is largely a language test An attempt to test this 
hypothesis was made by ndministeiing several construction tests along with 
Stanford-Binet Since these tests were pooily standardized at preschool 
levels, it was felt that the results were not valuable enough to be correlated 
with Linfeit-Hierholzei As far as this part of the investigation was ear¬ 
ned, howevei, it gave the impression that Linfert-Hierholzer gave no better 
prediction of the results of niotoi tests four yeais later than it did in the 
case of Stanford-Binet 

4 The IQ itself may not be constant Possibly the Linfert-Hierholzer 
gave a valid measure of the infant’s intelligence during the first year and 
the Binet test did the same four years latu ; blit the actual intelligence of 
the childicn vaned during this interval This inconsistency might be due to 
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TABLE 3 

Correlation of Ciiapman-Sims Ratings with Nft Change in Intelligence 

Quotient* 



No, of cases 

1 

12 mo 

27 

+ 43d; 10 ~~ 

9 mo 

26 

+ 29-t- 12 

6 mo 

27 

+ 36dz u 

Total 

SO 

+ 33d: 07 


*That is, the Chapman-Snns score of the infant’s home at the time of the 
first test correlated with the algebraic dilfciencc (Binet IQ—L.-II IQ) 


several factors, One possible explanation would be the influence of home 
environment When these infants wcie first tested Chapman-Sims ratings 
of their home conditions were obtained We correlated the gain or loss 
m terras of IQ points between the Linfert-Hterholzei test and the Binet test 
with the said Chapman-Snns ratings with the results shown in Table 3 
From this we may infer that the low coirelalions between Linfert-IIi e rhol ?C r 
intelligence quotients and Binet intelligence quotients aie due, In part at 
least, to the influence of home environment which had not greatly affected 
the infants during their first year but which had exerted a significant dif¬ 
ferential effect on their intelligence when they wcie retested four years 
later. 


Conclusions 

1 The Linfeit-Ilierholzer Scale administered in the second six months 
of life does not predict Stanfoid-Binet score four yeais later 

2 Since the Linfert-Hierholzer Scale is rather typical of the usual men¬ 
tal test for infanta, some doubt is thrown on the validity of other tests in 
this class as well 

3, Part of the disciepancy between Linfcit-Hieihoizer intelligence quo- 
tients in the first year of life and Stanford-Binet intelligence quotients in 
the fifth year of life may be accounted for by the differential effect of 
superior socio economic status which artificially raises the quotients of chil- 
dien from superior homes 
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SCORES OF SPANISH-SPEAKING CHILDREN ON REPEATED TESTS 
Georce I Sanchez 

Spanish-speaking children have been found to test consistently lower than 
English-speaking American children on standard tests. This lower stand¬ 
ing is well illustrated by findings of Hughes (12) in Texas, of Garretson 
(6) in Anzona, of Delmet (3) in California, and of Simngei (21) in New 
Mexico 

It is possible that the deficiencies noted by these and other investigators 
may he due to a number of factors, among which are (a) hereditary limita¬ 
tions, (£) inferior home envuonment, (c) language handicaps, (d) unsuit¬ 
ability of tests, and (e) lack of paralelhsm of conditions under winch tests 
are given. These factors have been given consideration by various in- 
vestigatois working in the field of racial differences 
The inferiority of the Negro and Indian races has been suggested by such 
students as Garth (7, 8, 9), Paschal and Sullivan (18), Hunter and Som- 
mermier (13), nnd Pintner (19, 1923 ed , p 395)—a view not accepted by 
many investigators Yoder (30), in a leview of studies of racial differ¬ 
ences, concludes "that the concensus of competent scientific thought 
finds no proof of racial inferioitty or superiority nnd eliminates the usual 
methods of determining such standing fiom the field of scientific usefulness.*' 
Assuming the inferiority of Indian heritage, a consideration of the his- 
toiy of New Mexico, where the present study was conducted, reveals that 
not only were the settlers of this region of good Spanish stock hut that there 
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was a negligible amount of race mixture between Indian and Spaniard 
Records <11) of the expeditions and of the early settlements (1598-1700) 
point to this deduction, which is further substantiated by an insight into 
Che practices, past and present, of the two races 

The influence of environment upon undei-privileged children has been 
illustrated by the work of Freeman and others (+) Delmet (3) and 
Tirernan (27) suggest the existence of an environmental handicap among 
Spanish-speaking children, a view strengthened by a knowledge of the 
economic under-privilege found for these children in Texas by Manuel 
(13, PP 20-21) 

While there are both extremes of socio-economic status in New Mexico, 
in general the home environment of these chddien must be classed as in¬ 
ferior The sparsity of population, coupled with the high degree of geo¬ 
graphical and cultural isolation under which the colonists suffered for 
some three hundred yeaie, is suggestive of the economic and cultural back¬ 
wardness of the descendants of the early conqueiors 

The influence of isolation is jnamfested in the picvnlence of sixteenth 
century customs and language usages Spanish is the home-language of 
the people, in spite of the efforts of the schools and even though the legion 
has been under the control of the United States since 1848. This bilingualism 
offers room for study in its effects upon test results, 

Studies by Murdoch and others (16) and by Goodenough (10) find little 
evidence of the handicap of bilingualism Yoshioka (31), on the other 
hand, found that bilingualism was a hardship for Japanese children in 
California Similai conclusions were arrived nt by Smith (2<V) and by 
Saer (2b) for Welsh children in Wales and by Wang (28) for Chinese in 
Ohio State University. Suggestion is made by Wright and Manuel (29) 
of a possible dual language handicap among Spanish-speaking students in 
Texas, while the work of Brown (2) and of Koch and Simmong ( 1 +) in¬ 
dicates the presence of language factors in testg that they used Otis (17) 
recognized that limitation in his test for he says that it cannot properly test 
children fiom foreign-language homes 

The suitability of tests in establishing lacial differences is denied by 
Ganiio (5, pp 71-75) and questioned by Sunne (25) That the racial 
differences indicated by tests may be explained as differences of tempera¬ 
ment rather than of intelligence is suggested by Hunter and Sommermier 
(13) 

The importance of the conditions under which tests are given has been 
demonstrated by Thorndike (26) who, by repeating a test day after day, 
obtained substantial increases in results, Pmtncr (19, 1931 ed , pp, 92-95), 
though recognizing the influence of conditions and of coaching and naming, 
believes that in the "usual school situation . , where group tests are not 
repeated day after day, wc may conclude that the increases due to practice 
are negligible.” 
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Thus it appears that, though the influence of conditions under which tests 
aie given constitutes the basic ptoblem of this study, inferior home en¬ 
vironment and language limitations must be considered in interpreting the 
test results of Spanish-speaking children in New Mexico. It appeais likely 
that mfenor heredity does not enter into our testing program with these 
children, Whether, aside from questions of language, the tests are suitable 
in establishing racial diffeiences is still an open question 
The paiticular variation in conditions forming the subject of this study 
consisted in giving both the Stanfoid Achievement Test (Pumary and Ad¬ 
vanced), Forms A, B, V, and V (in crdei named), and the Haggerty In¬ 
telligence Test (Delta 1 and Delta 2) to the same group of 45 Spanish¬ 
speaking childien, Grades 3-8, in the Bernalillo County (New Mexico) 
Public Schools in December, 1928, Apiil, 1929, November, 1929, and April, 
1930 

TABLE 1 

Mr an Ace Scores (in Months) 



Dec, 1928 

April, 1929 

Nov, 1929 

Apul, 1930 

CA 

141,2 

145 2 

152 2 

1572 

MA 

101 0 

118 0 

128 9 

143 6 

RA 

109 5 

120 2 

126 4 

134 + 

ArA 

116 6 

124 5 

128 1 

135 7 

EA 

114.7 

124 2 

127 2 

132 4 


Table 1 shews that the average of the whole group increased in all 
abilities with each successive test The greatest increase occurred between 
the first and second testings, while the period between the second and third 
testings shows the least increases. This latter period included three months 
of summer vacation 

Table 2 shows that, in general, the mean quotients are increasingly larger 
at successive applications of the tests, the gicatest increases occurring in 
those abilities with the lowest quotients at the first testing This indicates 
that the influence causing these changes was a unifying one that tended to 
improve the quotients The gains are greatest between the first and second 
testings and least between the second and third 
A study of individual quotients revealed that, when the differences be¬ 
tween the average quotients of each of the two school years were found 
for each pupil in every subject, on the average the quotients of 5% of the 
group remained constant, those of 62% improved, and those of 33% de¬ 
creased The average net gains for the entire group were. 1.29 points in 
ArQ, 1 18 points in EQ, 4 61 points in RQ, and 11 59 points in IQ, 
Comparing the upper (6-7-8) grades with the lower (3-4-5) grades it is 
seen that at the beginning the means for the upper grades are higher than 
those for the lower grades but that changes at later testings are not pro- 
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TABLE 2 

Mean Quotient Scores 



N 

Dec, 1928 

Apul, 1929 

Nov, 1929 

April, 1930 

IQ 

Grades 3-5 

23 

69 3 

85 1 

85 8 

92.0 

Grades 6-8 

22 

74 3 

80 8 

85 6 

92 3 

All 

45 

71,7 

83 0 

857 

92 2 

RQ 






Grades 3-5 

23 

76 2 

81 3 

82 3 

87,2 

Grades 6-8 

22 

79,8 

85 4 

85.4 

861 

All 

45 

77 9 

83 3 

83 8 

86,6 

ArQ 






Grades 3-5 

23 

80 9 

83.1 

85 3 

88 9 

Grades 6-S 

22 

85 1 

86 4 

84 6 

86,0 

All 

45 

82,9 

84 7 

85 0 

87 5 

EQ 






Grades 3-5 

23 

79 1 

85.7 

83 6 

85 1 

Grades 6-8 

22 

832 

87 1 

85 0 

85 1 

All 

45 

81 6 

86 4 

84 3 

85 1 


gressively higher foi the upper grades Lowei-grade childien equal and 
even surpass the means of the upper grndes at various points and in several 
abilities, at times changing the relative positions of the two groups, 

Comparison of individual quotients (first testing) by chronological ages 
revealed that there is no general tendency toward improvement in quo¬ 
tients as the ages increase The average EQ (first testing) of the 23 
children falling in ages of 142 months and below ia 81 8, while that of 
the 22 children of ages over 142 months is 81,4 The average IQ of the 
23 children of ages 142 months or less is 72 4, while that of the 22 children 
older than 142 months is 71. There are 12 of the 23 youngest children lepre- 
sented among the 23 children with the highest IQ’s (fiist testing) 

A similar age study of tlie trends in quotient changes between the two 
midyear points shows that, as the ages increase, there is a tendency towards 
less improvement in quotients. A study of the numerical results reveals 
the same thing The 23 younger children made an average net gain of 
2 02 points in EQ, while the older ones gained but 3 point In the same 
way, the younger children made an average net gam of 12.0 points in IQ 
and the older ones 11,2 points 

The average IQ on the first testing of the 23 brightest children is 816, 
and that of the 22 duller children is 60 9 Even with these low IQ’s, the 
average EQ of the bughtest children is 87 7 and that of the 22 duller ones 
is 75,2 Some individuals with IQ’s below 70 on the first test have subject 
quotients that approach the normal 

On the retests the brightest 23 make an average net gain in EQ of .3 
point between the two midyear points, the dullci gain 2 9 points Simi- 
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TABLE 3 

Zero-Order i’s between Quotients and between Changes 


Quotients 

(1st test) 

Changes (2 midyear 
points) 

IQ and RQ 

75 

23 

IQ and ArQ 

5+ 

04 

IQ and EQ 

72 

07 

RQ and ArQ 

52 

62 


la i ly, the brightest 23 gain an average of 9 9 points in IQ, while the duller 
22 gam an aveiage of 12 4 points 

Correlational studies, of which Table 3 is a sample, reveal marked posi¬ 
tive correlations between all quotients of the first testing Reading and In¬ 
telligence have the highest correlation of any two abilities, while reading 
coirelates more highly with all abilities than does any othei one ability 
The changes in the mid-points of the two years indicate close relationship 
between the changes in reading and those in intelligence, while rending 
again stands out in all correlations The average '/eio-ordcr r between 
IQ’s (first testing) and changes in RQ’s, ArQ’s, EQ’s, and IQ’s is —13, 
between AiQ’s and the changes, —04, between EQ's and the changes, 
—10, and between RQ’s and the changes it is —20 

First-order partials, where the quotients (first testing) and the changes 
aie held constant in the zero-order i's mentioned above, show that, in gen¬ 
eral, reading and intelligence, and then changes, exert the most influence 
upon the relationships noted—-the effect produced by each in each case being 
about the same 


Conclusions 

1 As a general iu!e, the mean quotients in the various abilities tested 
are increasingly gi eater at successive applications of the tests The gain 
was greatest between the first and second testings and least between the 
second and third, the interval which included the summer vacation. The 
amount of change between the mid-points of two successive school years 
resulted in average net gains of from 1.18 to 11 59 points for the group ns 
a whole 

2. The increases in mental ability were the largest, with the increases 
in reading ability 7 next in order 

3 The upper giadcs show higher quotients on the first testing but make 
smaller gains on the retests than do the lower grades While there is little 
or no correlation between chronological age and ability as measured by the 
first tests, the younger children make greater gains on the retes(9 than do 
older children 

4 The brightest children have the highest educational quotients on the 
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fiist test, but on the retests the duller children make gieatcr gains in both 
mental and educational ability. 

j, Though marked correlation is shown between all abilities (first test¬ 
ing), reading, as a rule, correlates most highly with other abilities. Reading 
and intelligence have the highest con elation of any two abilities and, in 
partial correlations, exert the most influence upon the correlations between 
all other abilities (the effect produced by each in each case being about the 
same). 

6 Quotients show negative correlations with their changes Changes in 
reading and in intelligence stand out not only in the zero-order correla¬ 
tions but also in partial correlations 

Interpretations 

Which of the four applications of these tests probably best represents the 
actual ability of these children? With regard to intelligence tests, Slo- 
combe (22, 23) believes the second test to be the best. This belief is based 
upon the conviction that tests beyond the first will be equally subject to the 
influence of “group factors” Whether this is true of the individuals in our 
gioup, our data do not show. 

The present study docs show that, for both mental and educational abili¬ 
ties of Spanish-speaking children, the changes beyond the second test vary 
not only for grade gioups but also for different ages, for different school 
subjects, and for the brightei and duller ones of the group This varia¬ 
tion makes any evaluation of the merits of any one application extremely 
difficult 

At least one may say that it is advisable to defer judgment of the ability 
of these children until several tests, at considerable intervals apart, are 
given This is illustrated by the fact that the factors making for improve¬ 
ment showed a unifying influence upon quotients, causing quotients initially 
at substantial distances apart, to approach each olhci moic closely upon 
each retest It is probable that some test beyond the fit st, given much later, 
will yield a truer measure for these children than can be obtained from the 
first test. 

What are the possible causes of the large gains noted upon successive 
applications of tests? Possible causative factors suggest themselves in se¬ 
lection, in a lack of paralellism of conditions among the seveial testing 
points, in school training sufficient to accelerate pupils beyond their normal 
rate of growth, and m increasing facility with the English language. 

Selection of the more gifted children for the retests did not enter into 
this program as only the results of the children who took all tests have 
been included. Certainly, little if any of the general supeiiout 3 ' of the 
upper-grade children can be attributed to the gradual piocess of selection 
of the more gifted children as they advance in the grndc9 When the more 
gifted half of the group is analyzed, it 19 found that 44 % of it is composed 
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of lower-grade children, that there is no correlation between age and ability, 
and that moic of the younger children than of the older ones are in the 
upper half 

The physical conditions of all testings were equalized as far as was pos¬ 
sible The same examiner was in charge of all tests, the same room was 
used, the time of day was approximately the same, mental and educa¬ 
tional test9 were given first equally often, all papers were scored at least 
twice, and the chronological ages were carefully investigated 
The direct practice effect resulting from the repeated application of the 
same test (three forms of the Stanford, one form of the Haggerty) was 
probnbly a contributing factor in bringing about the gains noted The 
long intervals between testings (4 to 7 months) suggests that the direct 
practice effects m our program are probnbly ldatively small It is also 
noteworthy that the amount of increase, even after such long intervals, ex¬ 
ceeded that attributed to practice in cases where tests are repeated day after 
day. 

Intensive school training, sufficient to accelerate pupils beyond their 
noimal growth, could account for improvement in a limited field of abil¬ 
ity The lesults presented here, however, show a general improvement over 
the entire range of abilities, over a period of two school years, and with 
children of all grades and ages No emphasis was placed upon any aspect 
of the curriculum during the two years of the testing piogram with the 
possible exception of the stiess upon language (leading) incidental to the 
education of the pupils with a foreign home-language 
The influence of the superiority of school environment over the home 
environment of these children is not easily overestimated Barrett and 
Koch (1) have shown that nursery-school tiainmg improves the test re¬ 
sults of dependent children, which makes it seem quite possible that school 
experience is an important factor in producing improvements in the abili¬ 
ties (or in revealing native abilities) of children of inferior environment, 
That this factor was operative in the present instance is argued by the 
fact that the factors causing the changing in abilities affected the test re¬ 
sults of these children with lessening intensity as the children grew older 
In other woids, it appears that these children are more susceptible to the 
influence of these factors when the children first come into contact with 
school experiences (when they are young) than when they arc somewhat 
more advanced in school work (when they aie older) 

Closely connected with the influence of school training is the influence of 
an increasing facility in the use of the English language This is well 
illustrated by the close relationship existing between ability in reading and 
all other abilities, and especially by that existing between reading and men¬ 
tal ability as measured by a standard group test Not only did reading 
correlate most highly with all abilities but it was observed that the im¬ 
provement in reading was the one most closely associated with improve- 
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ment xn all abilities, that rending was the ability most closely related to 
improvement in all abilities, and that the influence of reading ability and 
of the changes in that ability was the greatest of all in the correlations 
between the abilities, the abilities and their changes, and between the 
changes themselves 

The close relationship between reading and other abilities is indicative 
of the influence of the language factors in the interpretation of teat results 
This relationship suggests a enteuon for the better judgment of the educa¬ 
tional and mental abilities of Spanish-speaking children when the processes 
involved in the tests are less common to these children than they were to 
the children upon whom the norms are based 

As a final summary, the results observed in tins study point to certain 
influences which must be considered in interpreting the test results of 
Spanish-speaking childien To avoid falling into serious error, investigator 
must take into consideration the conditions undei which tests aie given, for 
not only do successive testings at wide intervals apart, leveal that signifi¬ 
cant gains occur in the ability quotients of these children, but the im 
provement varies by grades, by ages, and by relative brightness of the 
children The relation of language ability (as measured by reading tests) 
to both mental and educational testa offers fuither room for variations in 
the interpretation of test results Failure to consider these factors may seri¬ 
ously impair the value of tests, even to the extent of invalidating lesults 
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VISUAL IMAGERY OF IIIGH-SCIIOOL PUPILS 
Henry Bowers 

The writer has described (I) a battery of three tests in visual imagery 
In Test I theie aic 2+ senes of photogi aphs, each senes ranging from a 
picture of perfect clarity to one completely blurred. A different object or 
scene is used for each series. In Test III, 72 pairs of photographs are 
employed, each pair consisting of a perfectly cleai picture and a blurred 
one of the same object. When using Test I, a subject is required (o locate 
his image of the first (most distinct photograph) at a picture or between 
two pictures in the series. An arbitrary value 0, 1, 2, oi 3, etc is given 
to each photograph and intermediate step in a senes A different plan 
19 adopted in Test III. The subject selects pairs in which the blurred 
photograph corresponds most closely with his visual image of the clear one. 
Values had been assigned previously to each blurred photograph in Test 
III by having each member of a group of 132 subjects pretend it was his 
visual image of its perfect mate and locate it on a six-step scale of clarity 
Test II requires the subject to rate on the same scale the visual Image 
aroused by each of 45 Words The reliability coefficients for Tests I, II and 
III are 92, 92, and S6, lespectivcly For the composite of the three tests 
the estimated reliability coefficient is 96. These figures were obtained from 
first-year high-school pupils. Although it was shown that subjects, in using 
a rating Beale in the estimation of visual imagery, arc consistent in any 
tendency to exaggerate or minimize their estimate, there was evidence that 
this tendency operated but slightly in Test II, and not at all under the con¬ 
ditions of Tests I and III, , 

The Problem 

A study was made of the influence of age, sex, IQ, and scholastic ability 
on scores on the writer's battery. 

Procedure 

Influence of Age and Sex Tc9ts I, II, and III were given to 134 high 
school pupils whose chronological ages were between 12 and 21 years The 
results are given in Table 1 

It is obvious, without further statistical refinement, that theie is no differ¬ 
ence between the sexes in respect to scores on the battery Also, within the 
limits 12 to 21 years, there is no apparent correspondence between age 
and score 

Influence of IQ In view of the absence of couespondencc between 
chronological age and scores on the battery, one would not expect to find 
signlhcant correlation between IQ and ability to evoke visual images, 
The coefficient of correlation between IQ, as obtained from the Otis S A. 
Test of Mental Ability (Higher Examination), and scores on the battery 
was found to be +.03± 10 for 43 first-year high-school pupils. 
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TABLE 1 

ScORIS ON THE COMPOSITE OF TESTS I, II, AND III I OR HlCII-SciIOOL PUPILS 
of Diffprent Ages 


Boys Glib Boys and girls 

Age N Mean Scores N Mean Scores N Mean Scores 


12—13 99 

8 

134 

16 

147 

24 

143 

14—14 99 

12 

142 

13 

138 

25 

140 

15—15 99 

10 

148 

15 

142 

25 

145 

16—16 99 

11 

141 

9 

143 

20 

142 

17—17.99 

6 

129 

11 

143 

17 

138 

18—20 99 

14 

151 

9 

142 

23 

148 

Total S’ s 

and mean scoies 

61 

143 

73 

142 

134 

143 


TABLE 2 

Coefficients or Corrfiation between Scores on the Composite or Tfsts 
I, II, AND III AND Teachers' Marks in First-Year High-School Subjects 


Subject A r r 


English 

31 

+ 17± 12 

British History 

31 

+ 0l± 12 

Geography 

31 

+.03 ±.12 

Latin 

31 

— 08± 12 

French 

31 

+ 06±.12 

Algebra 

31 

—19± 11 

Agriculture 

31 

— 02± 12 

Art 

33 

+,13± 12 

Unweighted 

Mean mark 

31 

+ 02± 12 


Correspondence between Academic Achievement and Scores on the Com¬ 
posite 0 / Tests J, II and III Teachers’ final marks in eight first-year high- 
scliool subjects were obtained for 31 pupils, none of whom was a repeater 
The marks were based on term work and a final examination of the essay 
type. While the unreliability of the marks for a single subject is granted, 
the total for the eight may be considered a fairly valid index of a pupil’s 
ability to master the academic course in question The coefficients are re¬ 
ported in Tabic 2 

It is apparent that no significant relationship exists between ability to 
evoke visual images as measured by the writer’s tests and ability in the 
above eight secondary-school first-year subjects. 

Conclusions 

Scores on the writer’s tests of ability to evoke visual images aie inde¬ 
pendent of (n) age, within the range 12-21 years, (b) sex, within the range 
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12-21 years, (c) IQ, and ( d ) ability in certain first-year secondary-school 
subjects 

RGFEitCNCfc 

1 lioWERS, H Studies in visual imagery Avter J. Psychol, 1931, 43, 
216-229. 
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KNOX CUBE TEST AND DIGIT SPAN’ 

Edith A. Davis 

Although digit span has been included m a number of tests of general 
intelligence, and has been found to correlate with scores on intelligence 
tests and with educational achievement {6, 4, 1, 3), the Knox Cube Teat 
seems to be a test of specialized ability, “paying a premium to resourceful¬ 
ness and ingenuity 11 (5), and “should not be used for the purpose of meas¬ 
uring what we call general intelligence” (7) However, since the most 
common expedient employed to facilitate performance is to give the num¬ 
bers 1-2-3-4 to the blocks and to remembei the series of taps by the numbers, 
one would suspect a relationship between excellence of performance on this 
test and digit span 

A class of 36 children just completing the fir9t grade was selected for 
investigation of this point. Number work had not been started, but nil 
the children proved able to recognize digits by sight, so that it wag pos¬ 
sible to present digits visually as well as orally The tests were given 
individually, because of the age of the subjects They wore repeated for 
reliability at the end of a week Criteria consisted of the Pintner-Cunning¬ 
ham Primary Mental Test, a five-step estimate of general ability obtained 
from the teacher, and the scores made on an objective reading test. 

Auditory aeries were given in the usual manner, beginning with thiee 
digits and continuing until failure was encountered in three trials at a given 
level. The range of performance on both first and second teats was from 
three to seven digits, inclusive Visual series were presented by single 
inch-high gray digits, mounted on a 3xS-inclt white caid Length of ex¬ 
posure was timed to approximate the time consumed in giving verbal senes, 
and response was oral, Subvocal repetition was rarely noted, although one 
subject volunteered the statement “E can remember the numbers better if I 
say them to myself before I say them to you" The visual span ranged on 
the first test from two to six, and on the second test from three to six digits, 
inclusive With both modes of presentation, one successful repetition at 


'This problem was suggested by, and investigated under the direction 
of Dr Florence L Goodenough. 
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each level was scoicd as coricct, omissions and transpositions were scored 
as failures. 

The Knox Cube Test was modified (a) by uBing, instead of cubes, inch 
squares of gray paper mounted at half-inch intervals on white cardboard, 
thus eliminating the third dimension and making the material used in this 
test less dissimilar to that ordinarily employed in the schoolroom, and 
(£) by using five squares instead of four, so that a wider range of number 
concepts could be brought into play in simple scries instead of increasing 
the difficulty and using only four concepts The card was placed before 
the child with the instructions, “Watch me,” the squares were tnpped with 
the unsharpened end of o pencil, which was then given to the child with 
the words, “Now you do it’* In the first test the senes uniformly began 
at the child’s right, for the second they weie simply icversed so as to begin 
at his left Some children showed a tendency to begin as before at the 
right, but in every case quick self-corlection resulted, and there seemed to 
be no effect on the final score This test is referred to as the modified 
Knox Cube Test 

This modified test presents difficulties of administration and scoring not 
encountered in the oral or visual picsentation of digits. Table 1 gives the 
series used, the number of children passing each, and the score awarded 
Three of the senes proved to be of approximately equal difficulty for the 
subjects, and Series h seemed less difficult than Series g which preceded it 
In scoring, Senes c, d, and e were all given a score of 4 Before adopting 
this scoring method, the coefficient of correlation (product moment formula) 
between the first and second tests was obtained, using fiist one point for 
each series (1-91, and second the method outlined above The first co¬ 
efficiency was 18, the second 32 There seemed to be enough difference in 
reliability to wairant the adoption of the method used, but it is unfortunate 
that the test did not piove more reliable 


TABLE 1 

Series Used, Numder or Children Passing Each, and Scoru, eor tiie 
Modifii n Knox Test 


Senes 

First test 

No children Score 
passing 

Series 

Second test 

No children 
passing 

Score 

a 

54321 

36 

2 

n 

12345 

36 

2 

b 

543212 

34 

3 

b 

123453 

35 

3 

e 

54312 

19 

4 

c 

12354 

24 

4 

d 

53124 

20 

4 

d 

13542 

29 

4 

c 

51423 

15 

4 

c 

15234 

22 

4 

f 

531421 

S 

5 

f 

135425 

14 

5 

0 

524132 

2 

7 

0 

142534 

1 

7 

h 

5432135 

5 

6 

ll 

1234531 

7 

6 
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TABLE 2 

Correlation of Modified Knox Cube Test with Digit Span and tub 

Criteria 



Chron 

Teach. Read- 

Pintnei 

Via 

Vis 

And 

And 

Knox 


age 

est. 

ing 

Cun. 

2nd 

1st 

2nd 

1st 

2nd 

Knox—first 

— 21 

16 

04 

18 

— 

— 18 

— 

— 41 

32 

Knox—second 

— 

— 

— 

29 

18 

— 

01 

— 


Auditory— 

— 05 

.23 

15 

.08 

— 

49 

74 



first 

Auditory— 

_ 

_ _ _ 

_ 

08 

67 

—. 




second 

Visual— 

23 

36 

.40 

19 

84 





first 

Visual— 



_ 

.19 






second 

Pintner- 

13 

32 

07 







Cunningham 
Reading test 

.08 

65 








Teacher’s 

—.21 









estimate 











•Dashes are used wheie the coefficients were not calculated, 


Significant remarks or behavior on the part of the children were noted, 
but yielded little information as to the plan or Imagery used to assist the 
performance, One or two counted the taps as they made them, while sev¬ 
eral were obviously guessing. There was no indication that in any case 
the squares were 9ubvocully numbered, or that the test was consciously 
associated with the visual and auditory presentation of digits 

Practice and fatigue were controlled by the ABBA method, the class 
being divided into six groups and given the tests in all possible combina¬ 
tions of order. There was some indication of transfer of training between 
auditory and visual seiies, especially on the first test The second position 
seemed to be most favorable on the first test, but there was no difference 
in score whether the test was given first, second, or thud on the second 
test. 

The coefficients of correlation between all the tests were calculated by 
the product moment formula, and arc summarized in Table 2 It will be 
noted that the test-rctest reliability for auditory digit span is .74, for visual 
span 84 The correlation between auditory and visual span is .49, some¬ 
what higher than the 39 obtained by Hao (3). The relationship between 
auditory and visual span and the Knox Cube Test is —.41 and —18, re¬ 
spectively, for the first test, and .01 and .18 for the second test It appeals, 
then, that excellence of peiformnnce on the Knox Cube Test, as modified 
in this study, is not positively correlated with high digit span 
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NOTE ON AGE OF PARENT AND INTELLIGENCE OF OFFSPRING 

F. H Pinch 1 

Steckel (4), reporting an investigation into the relationship between age 
of parent and intelligence of offspring, concludes that “children born of 
very young parents are less intelligent than children born of more mature 
parents Below the age of twenty-six to twenty-eight for mothers and 
thirty to thirty-two foi fathers, the younger the parents the less favorable 
is the prognosis for the intelligence of the offspring" While several pos¬ 
sible explanations are suggested, the author makes no attempt to discover 
the factors operating to produce the telationship existing in her data 

The subjects involved in the above study repicsent a wide range of 
socio-economic status It is probable that parents of differing socio-economic 
(and intelligence) levels marry at different ages Therefore, in Older to 
reveal any result of biological factois dependent upon parental age that 
might operate to influence intelligence in the offspring, it was decided to 
study data from ft group highly homogeneous as to social and occupational 
level This homogeneity was maintained by including no data other than 
that secured from families in which the father was a professional man 
holding a college or university degree This is, it seems, a more homo¬ 
geneous group than any one level on the Taussig scale The factoi of race 
has not been so thoroughly controlled, the gioup being almost entuely 


‘From the Institute of Child Welfare and College of Education, Univer¬ 
sity of Minnesota 
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TABLE 1 

Maternal Ages and IQ of OirspRiNc* 1 
Maternal ages 


165 1 

160 


U) 

q 

155 


1 

I 

1 






u« 

150 


1 

1 







(X 

145 



1 

l 



1 

1 


tS 

o 

WO 

1 

1 

4 

4 

I 

2 

1 



4H 

135 

1 

1 

6 

7 

3 

3 

6 



o 

130 

1 

2 

9 

10 

4 

5 

2 

2 


a 

125 


2 

12 

14 

9 

3 

2 

2 


i> 

120 


6 

17 

17 

13 

S 

1 

2 

1 

o 

115 

1 

10 

10 

21 

14 

10 

4 

4 

I 

cr 

110 

1 

11 

14 

15 

16 

6 

5 

2 


G> 

u 

105 

1 

8 

3 

9 

6 

3 

1 



□> 

100 


I 

9 

6 

4 

3 

1 

2 


W) 

95 


2 

1 

3 

2 

4 

2 



s 

Ages 

18-20 9 

21 

24 

27 

30 

33 

36 

39 

42-44 9 


N 

6 

47 

8S 

108 

72 

48 

26 

15 

2 


M 

125,0 

1188 

122 1 

120 9 

118 4 

120 0 

122 8 

120 8 

120 0 






N = 

412 







= 

29 34 




= 120 05 




<r. i ~ 

4 86 





12 25 








r xu ~ 

= —0 009±033 








= 0 128 






*The writer is indebted to Miss Charlotte Croon foi checking the accuracy 
of all computations. 


North European, but including a small number of Jewish families In no 
case were there language handicaps. 

The data employed were drawn from the files of tlie University High 
School, Umveisity of Minnesota For several yeais every child entering 
University High School has been given a scries of five group intelligence 
tests. The tests used were Army Alpha 8, Pressey Senior Classification, 
Haggerty Delta 2, Terman Group, Form A, and Miller’s Mental Ability 
Test, Form A, Intelligence quotients were computed for each individual 
from the results of each test, and then equated according to the method 
proposed by Miller {3), a so that all recorded intelligence quotients may be 
considered for practical purposes equivalent to Stanford-Binet IQ’s Of 
these five equated IQ's, the median has been taken as the best measure of 
the child’s ability. 

When parents apply for admission of their childien to University High 


a A table of values used may be found in an article by Kefauver (2) 
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FIGURE 1 
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FIGURE 2 


School, they furnish information as to their own ages, occupations, educa¬ 
tion, and certain other data As a check on the accuracy of these data, it 
was possible to compare in 25 cases two applications made by the same 
parents at different times In no instance wa9 there an inconsistency in 
the statement of mother’s age in the two reports, and in only one case did 
the age of a fathei as reported show any disciepancy. (This appenred to 
be a clerical error The case was not included in the data studied.) 

The data consist of 412 cases with maternal ages, and 419 cases with 
paternal ages. The latter includes all except 9 of the cases of the former 
group. 

The distribution of IQ’s and maternal ages is shown in Table 1 For 
these data the product-moment coirelation was found to be —0 009± 003 
In spite of the small number of cases in certain columns, the correlation 
ratio (rjyj) was found to be 0 126, thus satisfying Blakeman’s (1) criterion 
for linearity. (Blnkeman’s criterion — 1 92) 

The distribution of IQ’s and paternal ages is shown m Table 2 In this 
instance the value of r was computed as —0 0497;± 033, and the value of 
■q yj> as 0 097, again showing no evidence of any curvilinear relationship 
(Blakeman’s criterion = 1 26 ) 

Figures 1 and 2 present in another manner the nature of the relationship 
in the data studied Again it is clear that there is no tendency foi the 
ages and IQ’s to vary together 

It will be of interest to compare these two figures with those included in 
Steckel’s article. The compauson of the curves from these two sources 
suggests that selective factors related to socio-economic or occupational 
status are lesponsible for the apparent relationship in her data Since all 
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TABLE 2 

Paternai Ages and IQ of Offspring 
Paternal ages 


165 1 


bli 

C 

160 

155 


1 


l 

1 






150 


1 


1 


I 




VI 

145 



2 


1 




O 

140 

1 

3 

1 

6 

3 

2 


1 



135 


1 

9 

5 

6 

3 

1 

1 



130 


2 

7 

9 

7 

6 

4 


1 

a 

125 


6 

9 

13 

4 

7 

4 

2 


a 

120 

2 

7 

17 

10 

18 

4 

2 

3 

2 

3 

115 

2 

4 

18 

18 

8 

11 

9 

3 

1 


110 

3 

9 

14 

17 

14 

9 

4 

2 

1 

d> 

*j 

105 

1 

3 

8 

11 

8 

1 

1 



M 

OJ 

100 


1 

6 

4 

8 

5 


2 


Cfl 

95 


2 

2 


2 

6 

1 

1 


3 

c 

Ages 

21-23 9 

24 

27 

30 

33 

36 

39 

42 

45-47 9 


N 

9 

41 

93 

95 

80 

55 

26 

15 

5 


M 

1186 

122 7 

120,3 

121 5 

119,9 

1188 

120 6 

118 9 

121 5 






N *= 

419 







= 

32 58 




M y = 

= 120 0 





V# - - 

5,01 




Vy = 

12.1 




i ai/ = —0 01-97± 033 
Vyx “ 0 097 


evidence of relationship disappears when these selective influences are held 
constant, it seems improbable that, within the age limits included above, 
there will be found any biological factor dependent upon parent’s age that 
exercises an effect upon the intelligence of the child 
It may also be noted that the age of the parent is diicctly i elated to 
order of birth within each family It might therefore be expected that if 
IQ increases with succeeding birth oider, this increase would be revealed 
in higher IQ’s at the later paicnlal ages. No suggestion of any such in¬ 
crease can be seen in the above data. 
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PSYCHOLOGICAL EXPEDITION TO CENTRAL ASIA* 
Alexander R Ltjria 

In July, 1931, the Uzbek Research Institute of Samaiknnd, together with 
(he Moscow Institute of Experimental Psychology, organized the first ex¬ 
pedition of the Soviet Union for the study of psychological characteristics 
of peoples in various stages of culttn al development 
The nun of the expedition was to investigate the variations in thought 
and other psychological processes of people living in a very primitive 
economic and social envnonmcnt, and to record those changes which develop 
as a result of the introduction of higher and more complex forms of economic 
life, and raising of the general cultural level 
One special task of the expedition was to develop new methods for 
evaluating intellectual status of individuals in very backward communities, 
because the usual methods of determining intelligence are inapplicable in 
the vciy special cultural conditions influencing the intellectual piocessca of 
the members of these groups Another task was preparation of educational 
methods winch could be applied to these communities, such a9 the teaching 
of counting, reading, etc 

The expedition was oiganized under die direction of Piofessor Alexander 
Luria of Moscow The members of the expedition included P I Leventuev, 
V N, Arbuzov, V V. Zaharova, II Ashrafi, A, Baibmova, L S, Gazaryanz, 
A D Kolbin, E N Mordkovich, H Hakimov, M Ilodzinova, F N Shemya- 
kin, A A, Usmanov, and R Yussupov 

Before the expedition entered the territory, a two months’ seminar was 
conducted by Professor Luna in Samarkand in May and June, 1931, in 
which special topics were assigned, methods studied, and preliminary pro¬ 
jects were earned out 

The expedition began its work In Uzbekistan with the native population 
The chief work was done in the Alai Mountain region, and in the districts 
(.Ku/ilak:) of Shahimardan, Yordan and adjacent uplands, where the people 
live under primitive nomadic conditions, As a control territory was taken 
the region of Che River Narin (Kishlak Utcli-Kurgan) which has a very 
active cotton raising industry and highly developed collective farming, but 
with a population still backward culturally 

Special attention was given to those socio-historical factors which in¬ 
fluenced the development of the various stages of culture, and especially 
those changes which came as a result of the economic renascence of Central 
Asia 

For the purposes of the research both territories were found to be very 
satisfactory The following problems were taken up by members of the 
staff 


•Translated by J Kasamn and F L Wells 
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L S Samyanz and E N Mordkovich—-the structuic of peiccption j n 
various stages of cultural development (perception of color, form, and 
optical illusions) 

A R Luna, L. S Sazaryanz, E, N Mordkovich, and V V Zacharova— 
the configuration of vision in the system of viaiinl thinking 

A Baiburova and II II akimov— 1 structure of elementary intellectual 
processes in various stages of histoneo-psychological development 

M Hodzinava—verbal logical confirmation in the system of visual think¬ 
ing 

A D Kolb in—concept formation m stages of cultural development 

P I Leventucv—the development of causal thinking 

A D Kolbin and H Ashnrfi—traditional teligious thought in the de¬ 
velopment of the personality, 

F N, Shemyakin and P Yussupov—perception of printed material in a 
system of visual thinking, 

A. A, Usmanov and V N Arbuzov—numerical ope i at ions m a system 
of visual thinking 

A R Luna and V V Zflcharova“self-analysis and evaluation of other 
individuals at various stages of personality development 

All these studies will be published in the transactions of the expedition 
and some, subsequently, in foreign psychological journals. 

The expedition is an attempt at collective experimental leseaich by a 
group of psychologists undertaken for investigation of psychological origins 
m humnn development A similar expedition will be organized in the 
summer of 1932 to continue the same work. The expedition will have an 
international character, as It is planDed to invite foreign psychologists to 
participate in it 

All inquiries should be addressed to Professor A. R Luna, Serebryani 
Pereulok 5, kv, 1, Moscow, U, 8, S R 
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Jean Piaget The Guild's Conception of Physical Causality (Trans by 
M Gabain) London Kegan Paul, New York llarcourt, Brace, 1930 
Pp. vm+309. 

In The Child’s Conception of Physical Causality, Piaget continues the 
study of children’s thinking which he has been publishing at intervals since 
1926 1 The methods of study described in this latest contribution are on 
the whole the same as those employed in the eailiei vvoik, and there is a 
certain degree of overlapping with observations reported in The Child's 
Conception of His World The most tmpoitant change in method is that 
the questions asked of the child aie moie frequently given a concrete setting 
than is the case in the earlier work For instance, lie was asked about the 
effect of diopping a pebble into water with the objects for the experiment 
in front of him, and the expeumcnt was peiformed before he was asked to 
account for the phenomenon Similarly, when he was asked to explain the 
working of a bicycle he had a real machine or a cardboaid model to ex¬ 
amine For the lest, the method consisted of oral questioning often of a 
very persistent kind The following is an example of such questioning, 
the subject being a child of three and a half years "How does a train 
go?—With wheels—What makes the wheels turn?—From the stuff (Fr 
fabnque )—What is the stuff?—Heat, smoke—Where does it come from, the 
heat that makes the wheels turn?—To the sky (=fiom the sky?)—Where 
does the heat of the engine come fiom ? —In the tunnel, on the ground— 
Where does the heat of the tunnel come fiom?—It comes out of [he tunnel 
It’s heat, smoke—What makes the smoke? The funnel It comes out — 
Where does this smoke come from?—To the sky It goes through the holes 
in the station—Is there smoke in the sky?—Yes, over there (points to a 
cloud)—What is it? Heat—Are the clouds made of heat? Yes, of 
smoke—Where do the clouds come from?—Fiom the heat—Where does 


1 Language and Thought of the Child, 1926. Judgment and Reasoning of 
the Child, 1927 The Child's Conception of His World, 1928 
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it come from? In the tunnel m the holes of the station—Where does it 
come from? Right up high,' 12 

The hook is divided into four sections The first section deals with the 
child’s explanation of movement in relation to natural objects such as air, 
wind, water In the second section prediction and explanation were studied 
The third section deals with the child's understanding of the mechanism of 
bicycles, steam engines, motor cars, and acioplanes The final section 
draws togethei and re-aflirms Piaget’s conclusions with regard to the 
characteristics of childien’s thinking about reality and causation 

Before coming to the consideration of Piaget's views, it is of interest to 
take stock of the nature of his data Here are children from about four 
years to twelve years of age being asked questions for which, in the enrly 
stages anyway, they have not the knowledge for a collect answer What 
kind of answer will they lut upon? For the consideration of this problem 
we summarize below the nnswers to a representative selection of questions 
put by Piaget 

The first two stages are the most interesting for the psychologist because 
they nre but little affected by teaching on the subject-matters of the ques¬ 
tionnaire When we look at the answers of the first 9tage as a group we 
see that they fall into two main divisions. When the child is asked about 


Question 

1st stage 

Answer 

2nd stage 

3rd stage 

(Hands are clap- Hands make ah Air from inside 
ped) which comes from skin 

What did I do? outside although 

Where does air windows are 

come from ? closed 

These, children, 1st and 2nd stages, do 
realize that there is air in the room 

Hands Create 

not 

Lid with Id in it 
Is swung in a 
vertical direc¬ 
tion, Why does 
not Id drop out? 

Box has sides 

Penny has no 
time to drop 

Box produces air 
and this flowing 
back keeps Id in 
position 

Where does wind 
come from ? 

Made by man, 
God, or 
machines 

Made by objects 
(which as a mat¬ 
ter of fact it 
moves.) 


What makes the 
clouds move 
along? 

We make them 
move by walk¬ 
ing 

God or man 
makes them move 
and they can 
move of them¬ 
selves because 
they nre alive 

They move by 
themselves 


'Page 227. 
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Question 

1st stage 

Answer 

2nd stage 

3id stage 

Why does the 
water in the 

Arve move 
along ? 

People or fish 
make it go by 
their movements 
and it also goes 
of itself for the 
good of man 

Stones, waves 
etc, arc the 
occasion foi 
making it do 
what it has in 
itself a tend¬ 
ency to do 

Slope of bed 
phis finahstic 
and dynamic 
explanation 

Why do clouds 
not fall? 

Becnuse they stick 
God keeps them 
up 

The sky keeps 
them up 

The wind 
pushes them 

Why will water 
rise in vessel 
when Id is 
dropped in? 

The penny is 
heavy (He is 
leally thinking 
of an upwaid 
thiust.) 

Weight still as¬ 
signed as reason, 
but prediction 
made in relation 
to volume 


Why is there a 
shadow here? 
(Hand held up 
against light?) 

Because there is 
a hand from 
which shadow 
emanates and also 
becnuse there aie 
shadows under 
trees, etc 

Emanates from 
object 


IIow does 
bicycle move 
along? 

Any pait that 
strikes the eye is 
named 01 the 
cyclist or air in 
tyres, etc. 

As foi 1, plus 
the idea of 
necessity of 
having cogwheels, 
chain, etc 

Mechanical 
explanation 
attempted 
but not 
achieved. 


things that are very difficult to obseive or to experiment with he is likely 
to appeal to some very vague notion suggestive of power such ns machines 
or God. The little child can have no real notion of why clouds do not 
fall If he is forced to guess he gives back one or other of the omnipotent 
causes that are so often quoted to him in answer to his questions about 
cause When he Is asked about phenomena that are more within his ken, 
but for which he has not the necessary knowledge or experience for a 
correct answer, he picks out some sti iking feature and links it up with the 
effect as best he can For instance, when the hands aie clapped it is 
obvious to him, as to others, that hands and air are the outstanding features, 
but he does not know that the room is full of air People always talk of 
going out of doors to get the air So if he is forced to give an explanation 
he makes the air transport itself through the closed windows to the hands 
Again the sides of the lid aie what strike the eye in relation to the penny 
not falling and foi the grentei pait of the circular course they would be 
effective If we watch the clouds as we walk they appear to move People 
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rowing on the river seem to make the water move, so do fish swimming 
The way the penny sinks in the glass of watei suggests weight, and, even 
if in the given expel iment it is dropped very gently, the child will have had 
experience of things dropped into water causing an upward rush of air 
bubbles suggesting an upward force which to the child would account for 
the rise In the level of the water If you do not know that light is com¬ 
posed of rays that are blocked by most substances—and how should a little 
child know this?—what is there for you to hit upon as the cause of the 
shadow but the object? No doubt, it is sti ange that this black ghost should 
appear every now and then, but it does and it is just like the object that 
it accompanies It seems then that evciy one of these answers is the one 
to be expected, given the limited knowledge and experience of the child. 
Putting on one side the answeis ascribing the action to God, the answer 
that the scientific adult would be least likely to give is the one to the hand¬ 
clapping question His grasp of scientific laws and the whole trend of 
modem physical explanations would make him loath to admit action over 
a gap in this way But the mass of non-scientific adults aie very unclear 
with regard to continuity in fields, such as wireless reception, where their 
knowledge is limited. It is only a comparatively few years since even the 
scientist would have been prepared to admit the possibility of such action 
as the child assumes So why should the child have any prejudice agmnst 
it? 

Each second-stage answer involves an advance on the fix st in one or 
other of several different ways, e g • 

1. The feature in the situation picked out as the cause, while not ac¬ 
tually such, is more nearly ielated to it than the factor chosen at the first 
stage In saying that the penny has not time to fall out of the lid the child 
is “warmer 1 ' tlinn in saying that the sides keep it in because he has hit on 
the element of speed as essential—the sides may be there and the penny 
still fall if rotation is not fast enough 

2. Action at a distance is ceasing to be assumed—the air comes from 
inside the skin of Hie hands instead of transporting itself magically from 
out of doors The shadow emanates fiom the object only, instead of being 
jointly caused by the hand and the shadow from under the trees 

3 God or man are referred to as onuses in the second stage in the case 
of only one question, "What makes the clouds move along?” The child 
has been forced to give up his original idea that we make the clouds move 
by walking (presumably from realizing some of the difficulties which ac¬ 
crue to such an idea) and, apart from explanations and teaching by adults, 
he has no way of knowing how they move He is cast back upon his 
omnipotent cause 

In every case except that of the example last quoted the causes assigned 
at the second stage arc more closely associated with the phenomena tn 
time and space and more constantly associated with them than are the 
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causes assigned in the first stage For example, the objects characteristically 
blown by the wind, such as trees, are more nearly related m time and space 
to the wind-blowing situation than is God or man Stones, waves, and 
other objects of the river bed are more constant accompaniments of the 
rivci-flowing situation than are fish or people »n boats And so, as we 
pass from the younger to the oldei children questioned, we see the net, as 
it were, gradually closing in From being some unseen power or some 
quite fortuitously present object the assigned cause comes to be something 
more and more nearly associated with the effect temporally and spatially, 

Piaget’s data suggests an enthralling drama of the human spirit wrestling 
With an almost overwhelming complexity of appearances and of memories, 
experimenting with them, trying to disentangle the sequences, being un¬ 
consciously affected by then different repetitions, shufflings, and re-shufH- 
ings, sometimes succeeding through mere elimination of alternatives Out 
of this welter of activity Piaget ciystnllizes seventeen tendencies in the 
evolution c£ the concept of cause 

1, Motivation 

2 Finalism 

3 Phenomenism 
+ Participation 

5 Magic 

6 Moral causality (1 and 2 plus the element of 
necessity) 

7 Aitificielism 

8 Animism 

9 Dynamism 

10 Reaction of surrounding medium 

11 Mechanical causation 

12 Generation 
13. Substantial identification 
1+ Substantial identification involving rarefaction 

15 Substantial identification involving condensa¬ 
tion 

16 Spatial explanation 

17 Explanations by logical deduction 

Piaget legards this evolution as characterised by three processes the 
desubjectification of causality, the foimation of series in time, the progres¬ 
sive reversibility’ of the systems of cause and effect The changes in 
thought that account for the progiess aie 

1 The change from pure autism (lasting to the age of two or three 
years) to ego-centrism 

2 The change from ego-centrism (lasting to seven or eight years) to 
reciprocity and relativity. 

It is against this theory of stages and of thought structures giving place 


Characteristic 
of first period 
to about three 
years of age 


Characteristic 
of second period 
3-7 or 8 years 
of age 


Characteristic 
of third period 
7 or 8 years to 
12 and beyond 
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the one to the other that criticism has been dhcctcd in the past," and in the 
light of Piaget’s present data the criticism seems even more cogent than be¬ 
fore. The whole of Piaget’s writing gives the impiession thnt he thinks of 
the world as immediately understandable by thought unless the lnitei is 
warped in some way Thus if the child has incoirect views, eg, thinks that 
the wind is alive, that the shadow is partly from under the trees and partly 
out of the object, that the penny docs not drop out of the lid because it has 
not time, and so forth, it is because he is egocentric and his thought is 
syncretistic and transductive; it is not because he has had insufficient ex¬ 
perience of the phenomena quoted to enable him to rule out these possi¬ 
bilities which, given hia background of experience, are all perfectly good 
guesses Piaget would say that such guesses involve different thought 
structures from those involved in the thinking of a scientist similarly deal¬ 
ing with unfamiliar material and looking for the most likely answer to the 
question that he is posing, 

In replying to criticisms of his theory, Piaget admits the importance of 
experience but insists that the thought Btrurtures involved will vary as a 
function of the experience He still hypothecates the thought structures 
that correspond for him to syncretism, transduction, and so forth—they are 
the faculties of thinking which come in to operate upon the material given 
by experience Piaget makes a complete cleavage between practical ex¬ 
perience and the knowledge which comes from logical deduction. He ad¬ 
mits that children know practically long before they can give a correct 
explanation of what they know—they can predict before they can explain 
Thi9 change from the stage at which they can predict correctly but not 
explain to the stage at which they can also explain he ascribes to the be¬ 
ginning of logical processes . thcie is complete continuity between the 
correct explanation and the logical processes that have been set going by 
the disco-very of the law” (p 393) This last phrase gives the crux of the 
difficulty that the reviewer feels in relation to Piaget’s theory—the logical 
processes are set going when the law has been discovered They have not 
been active throughout the process of discovery Piaget does not for a 
moment entertain the thought that the logic of the child’s thinking, given his 
lack of knowledge at the early stages, is as good as his logic at the later 
Thinking, according to him, is only logical when its results agiee with 
scientific facta 

In line with this way of regarding the processes of thinking as some¬ 
thing directed upon the material in the way of a faculty is his complete 
neglect of the child's striving after knowledge (2) Although he speaks of 
the mind's “Jaborious experiments” Piaget's treatment of his data suggests 
that for him they are museum specimens viewed from the standpoint of a 


a See, for example, Isaacs (3) and Hazlitt (1), 



BOOKS 


249 


prc-cvolutionary scientist The child says this today because his thought is 
autistic, the other thing a year or two later because hi9 thought is animistic, 
and bo on There is no inkling of the experimenting and the successive 
approximations to truth in the progicss from one view to another 
Piaget’s data will always be of value and of interest to the student of 
child psychology but it may be that the real importance of hiB work lies in 
the crystallization of points of view to which it has led Piaget has revived 
in one specific field of psychology the attitude of the Faculty Psychologists 
Other workcis in the same field have been spurred on to justify their faith 
in a view more in harmony with the biological trends of the present day. 
The last word on either side is not likely to be said for many years to 
come, and, in the meantime, child psychology is profiting by the interest 
that has been aroused 
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Rachel Stutsman Mental Measurement of Preschool Children Yonkers, 
N Y : World Book Co, 1931 Pp. x+368 

Most of the interest in mental measurement, at least as exhibited by the 
research worker and cxaminei, has been focused upon children six years 
of age oi oldei Investigators have tended to evade the difficult charge of 
rounding up representative subjects of preschool age and, not conspicuously 
less, the stiugglea necessaiy to engage the cooperation of these human mites 
who play such havoc with the examiner’s vanity and express so unrestrain¬ 
edly their affective tenors Miss Stutsman, however, like that rare gioup 
including Kuhlmann, Gesell, Foster, and Goodcnough, has had the com age 
to shoulder the Sisyphean task of constructing a rathei elaboiate tool for 
measuring the mental development of young children 
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The volume under consideration is pnmmily a report of the methods she 
employed in building and standardizing the- Mernll-Palmei Scale of Mental 
Tests as well as a guide fot its administration, scoring, and interpretation 
Directions aie also given for ordering obseivations on personality traits 
exhibited during the test The first section of the text, however, which 
contains not the least among its sevcial distinctive contributions, is devoted 
to a brief chai acterization and evaluation of those instruments already ex¬ 
tant which offer any direct aid in the solution of the problems of the mental 
measurement of preschool children The last section of the book provides 
a description of about 20 cases which illustrate the practical uses of mental 
tests in the service of the very young A valuable bibliography of 81 refer¬ 
ences concerning the mental measurement of cluldicn under school age 
rounds out the opus 

The scale devised by Miss Stutsman is a point scale, consequently escap¬ 
ing many of the difficulties which characterize the age scale As a point 
scale, it is interesting in that it has a scoring scheme which provides for 
refusals and omissions Although the author, adopting an nll-or-none 
method of scoring, has made no attempt to include tests at each level in the 
scale that ore essentially similar, differing merely in complexity or difficulty, 
and prefers, instead, a variety of tasks empirically selected on the basis of 
the degree to which they differentiate between children of successive ages, 
many ot the tasks capable of being scored m terms of time do appear in 
the scale at various levels with different time allotments as the basis for 
a rating of success The tests composing the scale arc largely non-hngnistic 
and are outstanding for their interest value They have been well de¬ 
scribed, also, subjectivity in scoring having been reduced to a minimum 

Tables arc provided which make possible the translation of scores into a 
mental-age phraseology and the interpolation of the foxmer for monthly 
intervals in terms of sigma standing as well as percentile rank While the 
computation of an IQ on the basis of the scale is possible, this is discour¬ 
aged 

The statistical procedure employed by Miss Stutsman seems superior 
The subjects used in the standnidization of the scale, however, were not 
very numerous—there were 631 in all with 49-81 foi each age level—.and 
were arbitrarily selected Hence the representativeness of the sampling may 
be questioned Actual standards, furthermore, were obtained merely for 
each six-month age interval from 18 to 78 months, the standards for inter¬ 
vening months being estimated by interpolation 

The scale was validated by the comparison of its results with teachers’ 
judgments, by correlating scoies with chronological ngc and with Stanford- 
Binet mental ages, by noting the degree to which scores from various age 
groups overlapped, as well as by the success with which it differentiated 
between a normal and a small population of clearly feebleminded individu¬ 
als With the Stanford-Bmet Scale, which is very pootly standardized foi 
the ages under five, the Merrill-Palmer Scale conelatcd 79 
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The author avoids the question of the nature of intelligence Her pro¬ 
cedure in selecting her tests has been an eclectic and empirical one. In 
tins, she would probably disappoint those who view intelligence as a unitary 
process and stress its expression m tasks involving education of relations 
At the same time, because of her multiple scoring scheme for certain form- 
board and picture-puzzle tests, her instrument may not meet the approval 
of those who place emphasis upon a wide variety of tasks While there 
are 93 items in the 9cale, there are only 38 different tests. 

The general style of the work is clear, interesting, and unadorned The 
book, one of the World Book Company’s Measurement and Adjustment 
Series, is well edited, adequately indexed, and effectively captioned 
Mias Stutsman’s contribution, to summarize, is primarily that of an in¬ 
strument for evaluating the mental development of young children; but 
she should also receive credit far plugging up several of the larger gaps in 
the literature on mental testing 

Helen Lois Koch 

University of Chicago 
Chicago, Illinois 


C J. Warden. Annual Motivation Experimental studies of the albino 
rat. New York Columbia Univ Press, 1931 Pp xii*f~502 $5 00 
Dr Warden, with the collaboration of several of lus students, has 
brought together in this volume the published researches of his laboratory 
for the last six years All of these researches have contributed to the 
general problem of motivation in the rat and were made possible by a 
$5,000 grant from the Council for Rescaich in the Social Sciences of Colum¬ 
bia University 

In an mtroductoiy section the general technique is discussed The 
"Columbia obstruction method," as Dr Warden calls it, measures the 
strength of motivation in terms of the number of times an animal, in a 
given period, will cross an electric grid to reach a stimulus such as water, 
food, opposite sex, etc, of which he has been deprived for known intervals 
of time. Subsequent sections discuss experiments on hunger, thirst, sex, 
maternal, and exploratory drives In a final section, the relative potency 
of these drives is discussed It was found that the ranks for the female 
drives were a9 follows maternal, thirst, hunger, sex For the male rat 
they ranked as follows thirst, hunger, sex, exploratory When the data 
for both sexes weie combined the relative ranking of the drives was as 
follows, maternal, thirst, hunger, sex, exploratory 
The author is fully aware of the danger of conclusions concerning the 
motivation of the rat in general and is careful to state that "these con¬ 
clusions apply only to the adult white rat, of the strain and ngc employed, 
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and reared unsegregated as to sex until approximately the standard test 
age” He feels, however, that the success of the research justifies its ex¬ 
tension to other animal forms 

This work is undoubtedly a valuable contribution to the field of com¬ 
parative psychology and one can'only wait with great intcicst the results 
of its extension to othci forms than the rat 

Norm an I Munn 

University of Pittsburgh 
Pittsburgh, Pennsylvania 
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BEHAVIOR AND MATERNAL CARE OF THE 
NEWBORN MONKEY 
(MACACA MULATTA—“M RHESUS”) n 

Ftom the Laboi atones of Comparative Psychobiology, Yale Uiuvci sity, and 
the Cameyie Laboi atory of Embryology 


O L Tinklepaugh and Carl G. Hartman 


Knowledge of initial tendencies and duves, out of and upon which 
subsequent activities aie cieated, aie essential foi a complete undet- 
standing of adult behavioi In the case of human behavioi, studies 
beginning with the newborn have gieatly increased within lcccnt 
veais In the numerous child behavioi clinics which have been estab¬ 
lished both envuonmental and heieditary influences have been and 
aie being studied At the same time there have developed widely 
divergent mtcipretations of infant behavioi at the human level, tang¬ 
ing from the Freudian concept of innate sex expression to the stress 
placed bv Watson and his followeis upon experience and environ¬ 
mental factors. While the ontogenetic study of the pioblem of 
eaily infant behavioi has been surging ahead, the phylogenetic ap¬ 
proach, with its manifold possibilities, has lcceived little attention. 
In the case of lower animals, the dissimilarity between the structure 
and behavioi in them and that of man probably accounts for the 
little progress made in the study of then young. On the other 
hand, infra-human piimates, who so closely lcsemble man both 
structurally and behavioi ally, have only lccently become the sub¬ 
jects of intensive behavioral study But few of theii young, here- 
tofoie, have been obseived from the time of birth because of lack 
of knowledge concerning the fertile period in the cycle and the 
period of gestation in the mothers, with the lesulting impossibility 
of picdicting the time of delivery. Hartman (2, 3, 4, 5) has now 
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detei mined these factors foi the Macaca mulatta monkey, and in¬ 
vestigator aic able to anticipate and obseive both the delivery and 
initial behavior of the young of this species. 

The data upon which this leport is piedicatcd were secured 
by the authors in the course of a joint study of partuiition pievi- 
ously icpoited (9) and obseivations of early behavior of Macacus 
rhesus monkeys The studies were made at the Carnegie Lab¬ 
oratory of Embivology, Baltimore, in the spnng of 1929, al 
which time eleven piegnant females reached tcim within a period 
of six weeks The obseivations made upon these subjects and then 
offspring have been supplemented by lecoids of the bnth and be¬ 
havior of other babies at the Carnegie Laboiatoiy and of one 
Macaca irus (M. cynomologus) baby at the Pinnate Laboiatoiy, Yale 
University. 

Pnoi to tin's study, Lashlcy and Watson (7) icpoited the be¬ 
havior of a young monkey through the fust live weeks of its life. 
The leactions of a monkey mothci to her stillborn babv weie des- 
ciibed by Yerkes (12). Hartman (2) gave the hist detailed desenp- 
tton of parturition and the early behavior of the young M mulatta. 
Speigel (8) described the bath and some of the caily behavior of 
Macaca irus babies All available leports dealing with the biith 
and eaily behavior of young apes in captivity up to 1929 haye been 
collected by Yerkes and Yeikes (14) A particulaily good des¬ 
cription of the birth of a chimpanzee was given by Fox (1), and 
Miss White (11) descubed the eaily behavior and development of 
the same animal The scnsoiLmotoi development of a Macaca irus 
monkey was repoited by Kuioda (6). 

Methods of Observation 

In this study the partuiient motheis wcie kept together in a 
paddock on the fifth flooi of the Carnegie Laboratory until within 
a few days of teim When the physiological symptoms suggested 
early delivery, they were taken into the building and confined in 
an obstetrical cage wherein their behavior could be observed and 
recorded in detail by both still and cinematic photographs and writ¬ 
ten notes. Each was kept here under obseivation night and dav 
until the paiturition pioccss was completed, the baby washed, and 
it and the mother had lain down for the customary post-parturi- 
tional sleep. 
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Description of the Newborn 

The newborn baby monkey appears much more human than he 
does in later life His fur is completely saturated with fetal fluids 
and clings close to his body so that it is haidly noticeable This 
emphasizes the similarity between his stiucture and that of the 
human infant Oui baby subjects vaued in weight from 220 grams 
for the piematurcly born Macaca nus to 660 giams foi a long¬ 
term, stillborn M mulatta baby. The avciage weight of 22 viable 
balucs was 453 giams, but babies of 340, 368, and 380 giams have 
suivived. Within this wide range of weights theie weie coucspond- 
ing diffei cnees in stature, though foi the most part the monkey babies 
at birth were shoit, stocky cieatuies, a fact which was emphasized 
by then big heads and idatively shoit necks After they had been 
licked by the mothcis their fur became fluffy and extended, making 
them seem fai laiger and heaviei set than they really weie The 
fui ranged fiom a light to a daik blown and followed the pattern 
of the adults except for the well-defined patting of the hair ovci 
the tops of then heads Bare sui faces such as the hands, feet, cats 
and face were at first a 1 eddish pink but slightly daikei than the 
skin of the newborn human baby The fingernails were shoit, clcai, 
and of a lightei pink than the fingcis. The eyes, which opened 
wide unless they had been injured duiing the process of delivery, 
and all of which weie to become a deep brown, ranged at buth 
from a biownish blue to a biownish hazel At birth the gums arc 
tendei and fiequcntly Jistcndcd by developing incisor teeth which 
commonly erupt during the second 01 third week, stiuctuial evi¬ 
dence of the monkey baby’s relatively advanced physical condition 
as compared with the human infant The common criterion of 
age in human beings, the wrinkles of the face, was entiiely decep¬ 
tive in the baby monkeys. Their deeply wnnkled faces suggested 
mmiatuic Methuselahs, though these lines weie largely to disappear 
within a few weeks. 

Events Typically Accompanying Birth 

The early reactions of the newborn monkey are determined in 
part by the behavioi of the mothei during and immediately fol¬ 
lowing the baby’s bath. We have elsewhere described parturitional 
behavior in detail (9), but let us here briefly recount those portions 
of it which typically occui aftei delivery of the baby begins. Our 
pregnant subjects were m labor for fiom 20 minutes to 34 houis 
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before their babies were deliveied, though periods of tbiee to four 
hours weie most common Aftei delivery had piogicsscd until the 
baby's head appealed at the entrance of the bnth canal, the mother 
began to tug .at it violently, apparently m ail eftoit to remove it. 
By the combination of uterine and abdominal contractions and tins 
manual assistance the baby was delivered and the mothei drew it 
around to the front and up to her breast Foi the next few minutes 
the mothei's time was devoted to licking the fetal fluids fiom the 
baby, though at times she leached back to exploie the genitalia from 
which the still attached umbilical cord extended to the baby. Finally, 
there weic. more abdomin.il contiactions which expelled the after¬ 
birth into the canal and from theie it was di.nvn foith by the 
mothei with her hands. She ignoied the baby foi the time being 
and, after licking this tissue, she consumed it down to its point of 
junction with the umbilical cord The baby was licked a little more; 
the mother lcmoved all traces of fluids from hei own hands and 
fiom the floor of the cage. Then she walked to the water con¬ 
tainer and thank, the baby, eitliei unaided or with the support of 
one of the mother's arms, clinging tightly undci her 

The behavior we have just repoited is piimarily that of the 
mother. The activity of the baby monlccv at birth can best be 
shown by describing some of the cases we obseivcd. 

Behavior or Babies During and Immediately 
Following Birth 

During the time this study was under way the authois witnessed 
five births, and in six other cases the animals weie discoveicd 
shortly after the time of deliveiy. Hartman pieviously witnessed 
one birth (2) and has since observed a numbei of otheis Hartman 
(4) found the average gestation penods of monkeys in the Carnegie 
Laboratory to be 164 3 days With this information and known 
copulation ages of the Carnegie Laboiatory babies, we were able 
to judge their relative maturity at birth. 

Following are accounts of the behavior of five of the monkey 
babies during and after birth, and of three babies shoitly after de¬ 
livery These examples have been selected so as to include both 
premature and full-term babies, and two instances in which the 
mothers were pnmiparous. 

Baby Nina, No. 72. Born April 16 Weight 550 giams Copu¬ 
lation age 168 days Mother, multiparous female, No 49. 
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9,50 i»M. The head of the baby appems and the mother leaches 
back, explores it with her hands, and then draws it fonvaid, loxmd 
hei left side and up to hei hi east The baby moves as it is being 

delivered The eyes, at first meie slits, open and close and the mouth 
moves. As the baby is being drawn fonvaid by the mother, it 
reaches out with its (lands, touches the flooi of the cage, and then 
giasps one of its hands with the other. Finally, with a quick move¬ 
ment, it embiaccs the arm of its mothei and clings tightly as she 
draws it aiound before hei 9 53 pm As the mothei licks the 

baby, holding it up and turning it hist one way and then anothei, 
the infant reaches out wildly with its hands and feet foi something 
to grasp At times it seizes hold of its own hands oi aims, oi again, 
of its own head It cues fiequently When its face is in contact 
with the mothei it constantly mouths through hei fur The mothei’s 
fur gets into its mouth and nose and it chokes oi sneezes 10 07 
p.M Afterbnth dehveied, mothei spends 25 minutes licking and 
consuming it Baby during tins time clings to hei breast with hands 
and feet, sometimes paitially suppoited bv one of hei aims. 10 26 
PM.* Baby coughs shaiply and then jerks its body mcoorchnately 
as though in a lage. 10 36 v M . Mother lies down, fust on one 
side and then on the othei, with baby at hei bieast, but not nursing 
10 55 PM.. Mother lests in sitting position with her head drooped 
over the clinging baby. Baby’s head dloops also, and it seems to be 
sleeping foi the first time 11 15 p m . The baby, held on the floor 
by the mothei, laises body on its foui legs and holds head out 
stiaight. The mothei turns it over on its back and begins picking 
thiough its fur. The baby stniggles vigorously to right itself and 
finally succeeds, again i dising itself on all fours Though able to 
suppoit its own Weight in this manner , its arms and legs tremble 
under the stiain. 11 20 pm The baby cntnely cleaned, the 
mothei now begins to treat it as othei than an object which is 
merely to he licked She looks at it and embiaces it. She looks 
from the baby to the obseiveis and makes a smacking sound with 
her lips, aftei which she cuddles the baby closei to her and looks 
down at it, while she smacks and makes low guttcial sounds 
Baby Lou (“L”). Boin May 12 Weight at birth 420 grams 
Copulation age 171-189 days Mother multiparous female, No 7 
No. 7 was placed in the obstetrical cage foi observation with her 
yearling son, George, who had nevei been scpAi a ted fiom hei. 

8 10 p.m • Head of baby appears and it begins crying as mother 
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reaches back and tugs at it. 8 12 p.m Befoie baby is entirely de¬ 
livered it seizes the fur of its mother’s legs with its hands. Mother 
begins licking head befoie it is fully dcliveied and then draws the 
baby up to her breast 8.15 P M . The baby's eyes are open, and 
it moves its aims as the mother licks it 8'16 pm Placenta 
delivered and mother turns to licking and consuming it. Baby 
clings to hci bieast where it nuzzles til lough hei fui with its 
mouth 8'21 P.M.; George, excited thiough the senes of events, 
goes up and feels the face of the baby 8 24 p.m . Mothci lies 
down, alternately licks her hands and the baby and then rests. 
8 42 P M. Mothci still lying down with baby at her bieast 8 45 
pm The mother, veiy ill, rolls about the cage in distiess, ignonng 
baby The baby is, still veiy wet, having been licked much less than 
is commonly the case 8 50 pm The baby, lying on the floor 
alone, tries to walk; sits up at mothci’s head. Baby cues and mother 
puts her aim ovei it 8'57 p.m The mothci, still disticssed, 
ignores the crying baby 9 00 PM.. Geoige goes to the baby and 
lies on its head for about five seconds, leaves, and then ictums and 
lies down beside it. 9:06 p m : Obseiveis attempt to catch Geoige 
to remove him. He ciics out and motliei comes to his rescue. 
George taken away, but he, mothei, and, baby all cry. 9 20 p m ■ 
George returned, mother embiaces both him and the baby and they 
lie down together and rest. From time to time she licks hcisclf 
and the baby 2.00 AM Mother and baby have slept most of 
the time. 4 18 a.m : Baby locates and begins to mouth the light 
nipple. 

Babv No. 77. Born July 9 Weight at birth 450 giams Copu¬ 
lation age 165 days Mothei, multiparous female, No 51. 

First observed at 7 40 a.m about an hour aftei deliveiy, while 
baby was still wet Mother was walking aiound cage carrying the 
afterbirth in her hand and with the babv clinging to her breast. 
The mother was disturbed by the obseivers and, thciefoie, the early 
observations were of little value 9,50 A.M : The baby has hold 
of the left nipple. It continually looks about and extends its hands 
as though reaching foi something. 10 56 am : The baby continues 
looking around and tries to get away from the mother 10 57 am : 
The baby gets hold of the wall of the wire cage and hangs fiom it. 
10 58 am.: The baby again tiies to escape fiom the mother but 
she quickly diaws it back to her. 

Baby No 73 Born April 9 Weight at birth 530 giams. Copu¬ 
lation age 167 days. Mother, multiparous female, No 2. 
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11 28 AM ' Face of fetus appeals 11 33 a m Baby delivered 
With manual assistance of mother Chokes immediately; alternately 
opens and closes eyes and gives shull, piping cries. Seizes hold of 
mother’s fur and clings to her 11 '37 a m. • Baby climbs up onto 
mothci’s neck where it bites clown on hei fur and her ear, chokes. 
Mother draws baby clown to her breast 1148 A M.: Baby yawns 
and jeiks its body violently as though in temper tantrum. 11 50 
a.M.' While consuming aftcibirth, mother ignores baby who clings 
to her breast crying softly. 12 15 pm Baby, who from the first 
has clung to mother with hands and feet, at the same time constantly 
mouthing hei fur, now finds nipple and bites down on it, 12 '28 
p.M Mothei lies down with baby at her breast and rests. 12 30 
p m. Baby yawns Left eye is now swollen as result of manual 
exploration by mother duiing delivery Baby and mothei both yawn. 
Mother lies down again with baby at her breast and both sleep. 

Baby Joshua ("J”) Bom April 8 Weight at birth 367 grams. 
Copulation age 155 days Mothei, multiparous female, No. 34 

The birth not witnessed, this baby is discovered at 11:00 a.m 
still wet and clinging to his mother’s breast He maintains his 
position by holding to the fur on the mother's sides with both hands 
and feet She lends him additional suppoit with one of her hands 
held just below his neck Baby appeals weak and inactive, doubt¬ 
less due to his premature bn th He sleeps most of the time, seldom 
awakening even when the mothei is moving about the cage. He 
coughs and yawns within a few minutes after discovery. During 
his waking moments he almost constantly works his mouth up and 
down thiough the mother’s fur, although he docs not discover the 
nipple duiing the first day The mother is nervous and pays little 
attention to him while observers are present, though she picks 
through his fur and examines his face, especially his eyes, when left 
alone 

Baby No 75 Born May 15 Weight at bnth 430 grams 
Copulation age 160 days Mother, primiparous female, No 39 

1 48 am: Head of babv appears 1 '49 a m . Mother reaches 
back with both hands, seizes and draws head around to one side 
and forwaid, licking it as she does so Baby begins crying Wash¬ 
ing process is continued 1 57 a.m • Baby, left to its own effoits, 
clings to mother's thigh, cues, and looks aiound 2 06 A m 4 Mother 
lavs afterbirth down and licks the babv Baby looks around, yawns. 
2,08 am * Mother alternately eats aftcibirth and licks baby. Baby 



264 


JOURNAL OF GENETIC PSYCHOLOGY 


clings unassisted to the mother's side and pcisistently peers about. 
2,45 am The baby, in the course of its mouthing through the 
mother’s fur, locates the light nipple and mouths it 

Baby "M.” Boin May 14 Weight at buth 530 grams. Copu¬ 
lation age 180 days Mother, piimiparous female, No 12. 

4 i2 p.M.. The baby’s face appears and the mothei exploics it 
With her hands and then walks about the cage while the body is 
being expelled. Upon its first appeal ancc, the baby’s face is very 
blue and the baby seems lifeless Possibly due in pait to the stimu¬ 
lation of the mothei's lcpcated efforts to dchvei it manually, and 
to the effect of having its half-expelled body diagged along the 
flooi of the cage, it soon becomes active. It begins ciying, blinking 
its eyes, and seizing the fur on its mother's legs befoie it is fully 
delivered 4 43 PM.* The baby is delivered and the mothei draws 
it up before her and begins licking its head 4‘47 pm.. As the 
washing pioccss still continues, the baby seizes the mothei’s fur 
vigorously in its cffoits to avoid being up-ended. 4 55-5 06 p.m • 
Mother ilcvoms placenta, leaving baby to cling, unaided for the 
most part, to her breast. 5 07-5 20 PM * The washing pioccss is 
completed and the mother picks through the baby’s fui while holding 
it on its back on the floor of the cage. 5 45 PM* The baby, cling¬ 
ing to its mother’s breast, turns its head around and stares first in 
one direction and then in nnothei 5 50 p m. . Baby yawns. 6 30 
P.M : Baby mouths its own arms and stares at and reaches toward 
the flooi of the cage 

Baby born at Yale Pinnate Laboratory, June 14. Weight at 
birth 220 grams. Prematuic Mother, Psyche, a Macaca iius female 
(piimipaious). Father, M. mulatto. 

The baby was fust discovered in the arms of the mother bv the 
caietaker at 9 50 a.M. It was nearlv diy and piobablv an hour old. 
The afterbirth temained unmutilated and attached to the cord 
The baby’s left eye was swollen shut, evidence of the mother’s 
assistance in delivery The day was exceedingly warm and dry, 
and both baby and mothei appeared tired and weak The mother 
picked thiough the baby's fui and repeatedly opened and closed the 
swollen eye, at times gently extending her tongue to it The 
placenta was ignored bv the mothei and dangled on the end of the 
cord The baby slept most of the time when not disturbed by the 
mother’s fui-picking activities. At 10 35 A M the baby yawned 
and sneezed. 
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Tlic babv showed the same tendency to giasp objects with its 
hands, feet, and mouth that was dcmonstiatcd by the otheis, but 
due to its weakness Mas unable to suppoit Usclt The lesult was 
that instead of maintaining the typical position with its ventral 
side towaid the hi east of the mothei it hung limph ovci hei sup¬ 
porting aim with its face awav fiom hei In this position, it gen- 
ciallv giasped its own hanefs oi aims 01 cyui held to its own head 
The mothei made no elfoit to turn it about so that it faced hei 
The maternal aim o\ei which the bain hung genei.ilIv extended 
acioss the bain’s abdomen, but frequently when the mothei moved 
fiom place to place 01 biought her othei aim up foi suppoit, hei 
wnst tested acioss tlic bain’s tin oat causing it to choke At 10 46 
am the baby loused itself, yawned, peeied about, and staled un- 
blinkingly towaid the blazing sun 

The cinematic iccouls and ohscivations of the bchavioi of the 
eight babies w r e have just descubed, in addition to the othei cases 
witnessed In Haitman, enable us to constiuct a gcnci.il behavioi 
pattern foi new r boin IMncaca mulatta babies Diffeiences occuiied 
in the actiMtics of the monkei infants, but toi the most pait, as 
we shall show, these weie due to the physical development of each 
baby at the time of bnth. 

Activity on the p.nt ot the typical monkey baby begins as soon 
as it is sufficiently fiec fiom the bnth canal to make any foim of 
movement possible When the head appeals, tlic eyes begin to blink 
and the baby gives shtdl, piping sounds The at ms leach out and 
seize hold of anv object w'lthin teach as soon as they aie expelled 
(Plate 1, Figuie 1) At times it appeals that this behavioi actually 
aids m the piolcss of dehvciv. Once a body is ficc, the mothei 
(Ilaw’s it aiound befoie hei and begins the cleaning ptocess At 
this tune, the baby indulges m violent seizing leattions with both 
hands and feet When it is upturned it stniggles to light itself 
If held suspended in the an it giasps its own hands and feet, one in 
the othei, oi seizes its own body It left on the Horn moment.uilv, 
as happened in two of om cases, it stands up and attempts to walk 
Duimg, oi soon aftci the cleaning piocess, tlic afteihuth is dc- 
liveied arid the mother’s attention is directed away from the bab.y 
At this time the young monkey executes the behavioi which is tlic 
most impoitant fiom the standpoint of its suiviv.il The mothei 
may hold the infant to hei lit east with one atm as she turns to this 
othei actmtv She docs not othei wise detcimine the bain’s position 
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PLATE 1 

Figme 1 Dm nig dcliveiy baby clings to sides of molhei 
Figme 2 A fen minutes aftci buthj Pol.i, unassisted, clings to the bicast 
of hex motliei The umbilical cold and aftci bn th me still attached 
Figure 3 Thiee babies clinging to then mothers in typical positions with 
and n ithont maternal assistance 

Figme 4 The one-hou i- old Nina states tow aid the photogiaphic lights 
Figme 5 Negn lhieatens obsencis while ho onc-axul-onc-half-hour-ohl 
baby bites down upon the newly discovcied nipple 

iclativc to hci, but it oitents it\el / towuul hci m the vcntio-vential 
icLuionship and clings tightly with both hands and feet (Plate J, 
Figme 2) While the baby is m this position its mouth, which has 
been constantly opening and closing, cxploics thiough the mothci’s 
tui and bites clown upon any aiea 01 obiect which it can icacli 
in tins mannei Dm mg the oial exploiation the baby, quite b\ 
accident, it seems, comes in contact with the maternal nipple Once 
this lelationship is established the newborn babe devotes most of its 
waking houis clinging to the mothei’s bicast with hands and feet 
and to the nipple with its mouth (Plate 1, Figuie 5) Commonly, 
duung the fust horns, oi even foi a day oi two aftci bath, the 
contact with the nipple invoked only mouthing and biting move¬ 
ments, behanoi not uncommon with human babies when fust given 
the hi cast Suckling seemed to appeal at mcgulai times following 
both, though we wcic unable to detcimmc the exact time of its 
beginning Tins indicated that the mouthing of the nipple was a 
contact leaction bioughl about, in pait at least, h\ the sctisoiv 
stimuli staiting fiom sense oigans in the lips anti possibh also the 
tendei gums H.utman (1921), thus fai the only peison \et to 
ohscive the actual biilh of a m.usupial, states that the. twclvc-aiul- 
one-h.ilf-dav-old emhuo finds the nipple of the mothei’s pouch in 
much the simc wav as the baby monkey finds the nipple, nameh, 
hi successive contacts of the muzzle by tnal and cnoi The loung 
maisupial, in both the pouched and the pouchlc'-s specie-*, and also 
the young of ceitam indents aie earned about toi some tune on 
the nipples and may e\en be dtagged in tins wav aftci attaining a 
con-'idciablc size In some species of bats the lining aie earned 
aloft clinging to the motliei in seaich of winged food, while othci 
species hang then babies up in the nmseiv tiom the time of both 
Tn the monkey, as will be shown Litci, yeaibngs, c\ui afrei wean¬ 
ing, when rushing f lightened to then mothcis’ lu easts ma\ in asp 
the nipple and cling to it, 
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PL A 1 E 2 

Figmc 1 Pieniatuic Joshua, hist dn\, suppoils self b\ one foot 
Fi/jui e 2 Nina, llmd d»\, suppmts self and 18-d.n-oId Joshua In one 
flexed aim 

Figuie 3 Pola, eighth da\, at top of sci ecu vvliue she lied in feai 
Frgiue 4 Jo shun, thud d/n, contented in cvpejmiuilci \ hands when aide 
to sei/e them with his hands, feet, and mouth 
Figure 5 Joshua, pitmucuie, staits to ouent upwaids on melined plane 
when foui dfl\s old 

Figuie (i Nina’s lighting movements on thud da\ aie mtufeiel \\ith h\ 
hei gi asping leactions 

Figure 7 Walking hehavioi of tull-teim bnln Nina (lelt) on thud da\, 
and piematuie Joshua on eighteenth da\ 

Figuie 8 Pola, eighth day, is (juiet while making manual, oial, and pedal 
contacts 

Figuie 9 Pola climbing upwaid when fnghtened on eighth da\ 

Wc have bneflv pointed out that the washing ot the haby and 
die coivumption of the attcihitth m,tv well he the outgiowdi of 
the mothci’s 1 espouse when she fiist begins esplonng the genital 
icg/on manually, pnot to delivery, and licks the fluid she has dine 
encounfeicd fiom hei hands Just as these fluids aie licked fioni 
her hands diet aie also licked fiom the baht The mothei hist 
leacts to the oftspung as though it weic little moie than an object 
corned widi diesc fluids She does not handle it loughh, hut at 
the same time she shows no immediate evidence of fondness toi it 
To be sine, she will chug tightly to it oi even fight to picvcnt its 
being taken fiom hei, hut she will do likewise to ictam the afteibnth 
bcfoie its consumption As soon as the afteibnth is dchveied, the 
mothei tempot anlv ignoies the babv and turns to the consumption o> 
this mass of tissue Dm mg this time die babv mnv climb upwaid 
and seize die ban of the mothei's neck oi head, theicbv intciteimg 
with hei otliei activity In diat event the mothei lathci alnupth 
diaws it back down to hei hi east oi even loweis it in tiont of hei 
abdomen wheie slie icstiains its activities by seizing one of its feet 
or its tail with one ot hei feet It is duiing this time that the babv 
usually comes in contact with the nipple in the mannei wc have 
desci died above 

In the comsc of the bain’s exploiation of the mothei’s bicast 
it coughs, chokes, oi sneezes two oi thice times, appaientlv as a 
lcsult of the mothci’s tui having enteied its nose oi thioat On 
othci occasions, howevei, the babies have been observed to sneeze 
aftei staling momentanlv at a luight light AVhile the babv is 
engaged in its initial cxploiation of the mothei’s hi casts it may 
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PLATE 3 

■Figure 1 Baby clings undisturbed while its mothci climbs about cage. 
Figme 2 Female cames dead baby with no effort to place it in vcntio- 
ventral position, 

Figuie 3 Psyche with her "pet" rat, which, not equipped to cling to her, 
was commonly held in the dorso-vential position 
Figure A. Psyche with her prematuie baby which was too weak to orient 
itself toward her breast 

Figuie 5 Two monkeys with their babies, the one on the right holding 
to the nipple though asleep 

Figure 6 Baby clinging to mother, with nipple in its mouth while it watches 
the camera 

hesitate at times, tutn its head, and staie into space (Plate 1 , Figuie 
4 ) There is no evidence in tins looking activity that it sees any¬ 
thing, Its eves seldom fixate upon 01 follow any object, citliei still 
01 moving, which is in the environment 

The atteibnth consumed, the mothci commonly stands up and 
walks to the water leccptadc foi a drink. The baby, under these 
conditions, clings tightly beneath the mother’s breast either unaided 
or with the suppoit of one of hei aims Shoilly aftci the bathing of 
the baby and the consumption of the aftci Imth, both babv and 
mothci yawn The mothci letnes to one coiner of the cage, lies 
down with the baby still at hei bienst, and the two fall asleep 

A few horns latei the mother awakens, stiolls about the cage, and 
stretches. The baby in the meantime clings to hei breast The 
mother then sits down and devotes hciself to a renewed examination 
of hei infant. The licking piocess has ceased, for the Macacus 
rhesus seldom licks itself or a companion except occasionally wheic 
there is a fresh wound Instead, she devotes hciself almost entirely 
to picking through the fur or ovei the skin with her small and 
highly coordinated fingers The mother now picks through the fui 
of the baby and examines its body both visually and manually She 
picks at any places wheic the ban has been matted as a result of 
diving fetal fluids If one or both of its eyes aie swollen shut, as 
a result of mjuiy duting delivery, she will open the closed mcmbei 
and peei into it as though entianced bv the shiny object Or again, 
as in the case of Psyche, she may extend hei lips to the injuied 
membei and remove any of the excess sccictions. The newborn 
baby leacts to these social attentions in the manner common to 
adult monkeys When its fur is being picked thtough it lies quietly 
and peimits itself to be turned over onto its side or'back, or have its 
legs or arms stietched out 01 moved into almost any position The 
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moment the fur picking or body examination ceases, howcvei, the 
infant attempts to right itself and to renew contacts with its hands, 
feet, and mouth. The behavior we have dcscnbed has been that 
typical of the full-teim baby whose biith was not complicated by 
any abnormal factors 

In the cases we observed whcie the infants weie piemature, be-, 
havior was somewhat different The baby Joshua was delivered 
at a copulation age of 155 days with a weight of 367 grams 
Though the bntli was not witnessed, this baby was discoveied while 
still wet with fetal fluids, indicating that he was approximately 
one hour old. At the time he was fiist seen he was chnging to his 
mother’s breast with both hands and feet, dcmonstiatmg sufficient 
strength oil his pait to maintain that relationship. The mother, 
however, constantly supported him with one of hci hands held over 
his shoulder The baby appeated weak and was i datively inactive. 
He slept most of the time, and even then he clung tightly to the 
mother Dunng his waking moments he almost constantly explored 
the mother’s fui with his mouth, but the nipple was not discovered 
until the second day A more extreme case was that of the baby 
boin to the Macaca irus female, Psyche The copulation age 
of this baby was not known but it weighed only 220 giams and 
appeared to be at least a month premature in biith. When fiist 
discoveied, at an estimated age of one houi, the baby had insufficient 
strength to hold itself to the mother’s breast (Plate 3, Figuie 4). 
The prirmpaious mother earned the baby about with her, picked 
through its fur and demonstrated the same tendencies common to 
the other mothers. D,ue to the baby’s weakness, howevei, it most 
frequently was cairied over the mothei’s arm with its back to her 
breast. When awake, it, like the other babies, demonstiated the 
tendency to seize objects with both hands and feet, and its mouth 
worked incessantly. But its position relative to its mothei made 
discovery of the nipple impossible and precluded the possibility of 
its survival without artificial feeding In this case the only known 
abnormal factois consisted of the premature biith of the baby and 
the mother’s failure to consume the afterbiith. Though we have 
described only two cases of this nature there are others in the history 
of the colony at the Carnegie Laboratory in which the behavior tends 
to verify the observations we report here. 

The relation of the baby monkey to its mother is somewhat par¬ 
alleled by that of an albino rat to the monkey Psyche who “adopted” 
it At the time of this incident Psyche was kept at the Psychological 
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Laboratory of the Unrrasity of California She was without othei 
companions and foi that leason a young male rat was placed in 
the cage with her The two animals soon formed an attachment 
which persisted until the iat's death seveial months later Psyche 
earned the rat about with hei in the laboiatoiy and at times out 
onto the univexsity grounds She picked through its fur, protected 
it fiom attack, and, in gencial, behaved toward it as a monkey 
mothei does towards her young, even to the point of lesentmg its 
eating, a feature of the maternal behavior of monkeys which we will 
show further on. The rat, in turn, was dependent upon the monkey 
and would follow hei about or run to hci foi protection The 
position of the lat in the monkey’s aims, when it was being held 
or earned, was not determined by the monkey She would seize 
and diaw it to her bicast The lat would struggle until it achieved 
an upught position, but the lelation of its vential 01 doisal side 
to the monkey’s bicast was pmelv a matter of chance (Plate 3, 
Figuie 3). Had the lat been dependent upon the monkey’s breast 
foi nourishment, due to its rnabihty to clasp the host and theieby 
turn towaid the bieast, it undoubtedly would have starved. In 
other words, the rat, foi purely structural leasons, was in the help¬ 
less position of the piemature monkey baby who because of weak¬ 
ness cannot orient itself towaid tlie mother's breast 

The behavioi of long-tcim babies was entirely comparable to 
that of the typical baby we have described, except that these largei 
and strongei specimens achieved the same ends or demonstrated the 
same accomplishments at an earlier peiiod than our other subjects. 

The winking, crying, yawning, choking, grasping, and oral ex¬ 
ploration we have just desenbed as typical of the normal newborn 
monkey occuued within the first hour or two following deliver]'. 
The discoveiy of the nipple varied in the time of its occunence 
Two of the babies discovered it within an hour, while the piemature 
male, Joshua, did not take the bieast until the second day, and 
the still more premature baby of the female, Psyche, had no oppor¬ 
tunity to find it Having described the initial behavioral tendencies 
of the babies, we now turn to the modifications which occuncd in 
their behavior during the ensuing days 

Behavioral Development of Young Monkeys and 
Their Relations to the Mother 

During the puerperium the mothei s showed the effects of the 
extreme physical strain they had undergone, They were less active 
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than before and they slept frequently and foi long inteivals The 
babies, like human infants, also devoted a good part of their early 
days to sleep If the mothers were extremely weak, they lay 
stietchcd out on then sides, with their babies lying at tlicir breasts 
If they weic stronger, the mothers slept in a sitting position and 
the babies supported themselves at the bicast with their own hands 
and feet, either with 01 without aid of a mothci’s arm. The better- 
developed babies slept eithci with the recently discoveied nipple in 
their mouths, 01 with theit heads diooping slightly against the 
mothers’ bicasts By contiast, the piemature Joshua invariably had 
the support of the mother’s arm and his head usually dtooped far 
to one side when he was sleeping, while Psyche’s still less mature 
baby hung over the mother’s aim as limp and inert as a rag 
As the mothets lcgamed strength and then activity incieased, 
the bubie:,, also stronger, were stimulated to greater liveliness. Thus, 
by the third oi fourth day,' the full-teim young devoted more time 
to staung about the outdoor cages in which they had been placed 
When the mothets climbed down to the floot to secure food, the 
young would lemove their mouths fiom nipples, and straighten then 
arms and legs so that they hung pcndulously undei the mothcis. In 
this position they stated about, and at times leached out with a 
hand as though seeking something to grasp. By the eighth to tenth 
clay the normal young were beginning moic extended exploration 
When the mothcis took a sitting position thev would climb to the 
flooi and in an awkward fashion walk a few inches away 

The writers paid particulat attention to the mothers Nos 2 and 
49 and then babies, who were caged together. Nina, the babv of 
49 was born on April 9, and Pola, the daughter of No 2, on April 
19 The behavior of these four animals provided interesting ex¬ 
amples of mother-child relationships not unparalleled in human 
beings. No 49 was an unusually kind and tractable animal whose 
affectionate disposition was demonstrated both to hei offspnng and to 
her observers No 2, on the otliei hand, was somewhat nervous 
and iintable They were both multiparous, of appiOMmatcly the 
same age, and in equally splendid physical condition Their atti¬ 
tudes towaid babies, however, were as diffeient as theii tempera¬ 
ments Almost from the fiist, No, 49 was the slave of her baby 
If it squirmed in discomfort because of her position, she moved 
about until the baby was quieted No 2, undei the same conditions, 
would withstand the irritation of Pola for a time and then brusquely 
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slap the infant or shove it ovei into a new position The behavior 
of the two mothers was typical in various other circumstances which 
•nose. 

Bv the /list of May both of the babies weie beginning to explore 
the cage independently Nina would walk a few inches away from 
her mother and then suddenly turn and rush back to her. On one 
occasion the four animals weie on top of their quarters shed Nina 
walked toward the edge of the building No 49 lushed over, seized 
hei, and earned hei back to a coinei Pola, in the couise of her 
explorations, approached the same point. No. 2 looked on, but 
made no move to stop hei. 

On the afternoon of May 1, when food was placed in the cage, 
the two motheis descended from the top of the quaitci’s room, 
cairving their babies Pola peisisted in getting down fiom hei 
mothei and sampling the food The motlici objected and diew 
the baby to hei bieast The baby again descended and was again 
diawn back, but this time more foicibljc Aftei this behavior had 
been icpeatcd seveial times and Pola was again about to diop down 
fiom her mother, No 2 clasped the infant tightly to hei with one 
hand, and then pitched violently up and down, much as a hoise 
does when tiying to dislodge its rider. Pola clung tightly foi a 
time and then staitcd to relax hei hold on the mother’s breast 
Again No. 2 went thiough the pitching behavior, and this time 
even more violentlv The baby appealed to have learned its lesson 
for one day, and held itself close to the mothei Nina on this 
same day got down and sought to sample the food No 49 seized 
the food and then diew the baby up to hei hi cast Aftei seveial 
repetitions of this the mother filled her pouches and one hand with 
food and took hei baby with her to a f.u coiner of the cage away 
from the main food supply 

Differences between the mothers weie also demonstiatcd by their 
reactions to each other’s baby As the babies began to walk about, 
during the first days of May, they would frequently go to either 
of the adult females If Nina appioached and started to climb 
onto No. 2 this female would brush her loughly aside, if necessary, 
shaking or slapping the babv to drive it away If, on the other 
hand, Pola went to No 49, she was accepted and cuddled with the 
same attentiveness which that female accoided to hei own baiiy 
This situation resulted in a livaliy between the otherwise friendly 
mothers No. 2 would at times rush with bared teeth to rescue Pola 
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from the attentions of the othei mothei. For days No. 49 con¬ 
tinued to solicit die attention of Pol a at the cost of repeated threats 
from that baby's mothei. Finally, by the middle of May, she seemed 
to have adjusted lieiself to the situation, and the two motheis were 
concentrating thcii attentions upon theii own infants 

The different maternal attentions of these two mothers seemed 
to be reflected in the behavior of theii babies. The latter developed 
tendencies one would expect fiom human childicn undei similar 
conditions Nina was soon a highly dependent, timid, and im- 
aggiessivc baby, while Pol a was active and self-asscitivc. 

The same type of situation was demonstiated in the case of two 
othei monkey motheis and theii yeailing sons Between these 
motheis and babies thcie existed similaily varied relationships. 
Female No. 36 was the fond and doting mothei of the yeailing 
male, Harry Her arms weie open to all babies Much of her 
time was spent rescuing her now strong and active son from pos- 
sible sources of danger, or in petting and fondling him. Susie, 
No 7, was the “matter-of-fact” type of mothei, who, though always 
a point of lefuge foi her veailing son, George, was ncvci overly 
solicitous of Ins welfaie She violently lesented the approaches of 
the other young male Both of the yeailing babies were still earned 
at the motheis’ hi easts at times They frequently clung to the 
nipples with theii mouths, though the motheis wcie undoubtedly 
without milk. When Harry was frightened by the sudden ap¬ 
peal ance of an observer, or by stiange sounds, he lan shucking to 
his mother, leaped to her breast and then, aftei seizing the maternal 
nipple in his mouth, looked around toward the cause of his fear. 
The seizing of the nipple in his mouth had apparently become essen¬ 
tial for a feeling of complete protection Both of the mothers 
accepted then young under these conditions If the source of fear 
proved to be an observer, or if the startling sound was not lepeatcd, 
No 12 would soon disengage her son and foice him from hci. 
No. 36, on the other hand, would usually cuddle and fondle hei 
baby and cairy him about until he voluntarily withdrew fiom her 
If No 12 was not accessible at the time of a fear situation, both 
of the babies would rush to No. 36 and she would take them 
both to her breast. If the situation was rcvcised, however, onlv 
George could go to No. 12 , and Hairy could not so much as hide 
close behind her. The result of these widely diveigent maternal 
attitudes seemed to be reflected in the two babies. Thus George 
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was an active, aggiessive, and xelatively independent young monkey, 
while Haiiy was a slinking, timid, dependent cieatute, who rushed 
to his mother at the least distuibance, and was afiaid of almost 
everything 

On Apnl 12, No 36 was taken from the paddock on the fifth 
story loof of the laboratory and placed in a cage on the laboratory 
grounds. This left Hauy and Geoige with the one female, No 7 
Time aftci time the now mothciless Ilauy lushed to No 7 foi 
protection, but she always diove him away, sometimes biting him 
sevcicly to accomplish hei end. Deprived of this source of pio- 
tcction when frightened, the young male would rush into the nest 
box, oi seek a i emote cornci of the cage whcic he would ciouch 
motionless until he found himself discoveied, or the souice of his 
feai disappeaicd His molhci, in the meantime, though caged with 
a dozen or more females, spent most of hci time on a pctch staling 
up toward the roof of the building and calling to hen son The 
behavioral make-up of the four babies we have just described seemed 
to he detcimined laigely by the attitudes of then motheis towaid 
them 

Sensory-Motor Development of the Young 

During the couise of this investigation we had opportunity to 
make observations on the sensory-motor development of three babies 
during the first two weeks of their lives The subjects wcic Joshua, 
prematuic, and Nina and Pola, both full-term babies who were ap¬ 
parently normal in all respects. In each case the baby was taken 
from its rnothci by foice, with resultant emotional distuibanccs 
which undoubtedly tended to reduce the accuiacy of oui determina¬ 
tions. Each baby was taken into a small expenment room and as 
many tests as possible wcie made in lapid order so as to avoid tiring 
the subjects. 

The simple facilities we had available for these tests and oui 
methods of using them were as follows* 

Pupillaiy reflexes weie determined by the use of an ordinaly 
flashlight, Visual pursuit movements were tested by the use of 
both the flashlight and six-inch squaies of white cardboard which 
weie moved slowly at varying distances fiom the subject's eyes 
A single test of olfaction was made by the use of an open bottle 
of oil of cloves which was presented to the subject’s nostrils. To 
test the winking responses cxperimenteis moved lead pencils or their 
hands rapidly up to or past the eyes of the subject A cardboard 
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cylindei 22 inches in diameter and 10 inches deep, bearing one-inch 
wide, vertical black stripes on the inside, was revolved slowly about 
the subject to test for optical nystagmus. The subjects were also 
revolved on a stool to test for the same response. Tendencies to 
orient or climb upward were studied by releasing the young subjects m 
contact with a vertically held broomstick, and by placing them upon 
a reinforced sheet of building board which could be tipped at various 
angles. The lesults of these tests are shown in Table 1 
The lid ieflc\ is rcpoitcd only for the baby Pola and in hei case on 
and after the eighth dnv. Though all of the babies we obseivcd 
began to wink duung oi very shoitly aftei dclivciv, thev failed to 
respond in this manner on the basis of visual stimuli provided bv 
objects moved rapidly toward or in fiont of then eyes They did 
respond, however, whcnevei contact was made with the face or 
when the eyes were blown into. Tests for nystagmus gave positive 
results when the subjects were rotated but not when the visual field 
was revolved about them The evidence secuicd fiom the lid re- 


TABLE 1 

Sensory-Motor Responses of Three Baby Subjects Sta-itd in Tbrms of 
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action and nystagmus tests indicates slow development of visual 
functions Pinna and start responses were secured with auditory 
stimuli. The pinna response appeared first It grew into the start 
response in a stepwise fashion First, theie was eai movement; 
second, ear and head; third, car, head and fore limbs; and finally, 
after intervals of from 5 to 14 days, the start iespouse involved 
the entire body. 

The development of locomotor ability was slow and seemed to 
depend more upon increasing stiength of the organism than upon 
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piacticc. When Joshua, the premature baby, was first placed upon 
the floor of the experiment room at the age of one day, his legs 
spread out m spider fashion and he was without sufficient strength 
to bear his own weight in a standing position. This is in contrast 
with the full-term baby Nina who, it will be icmcmbercd, stood 
up unsuppoited within an hour of the time of birth. All of the 
subjects, Joshua included, were able to right themselves on a smooth 
surface fiom the time of birth, though there weic marked differ¬ 
ences in the icadincss with which this act was accomplished They 
were hampered in this behavior by then tendency to clasp then 
hands and feet together (Plate 2, Figure 6). Until the clasping 
tendency was inhibited, they turned themselves over almost entirely 
by bodily squuming. 

The tendency to climb upwaid was interesting because of the 
known fact that most monkeys in their semi-arboical existence take 
flight into tiees when frightened When the baby subjects were 
placed alone upon the floor of the expenment room they immediately 
began to cry loudly and to move slowly towaid the walls of the 
room or towaid any furniture which was near at hand Upon 
reaching one of these they attempted to climb upwaid (Plate 2, 
Figuies 3 and 8). When they were released in contact with a 
vertically held broomstick, each of them climbed upwaid as soon 
as its physical strength made that possible When placed on a 
platform inclined at an angle of approximately 20 degrees they 
oriented upward at ages varying from one to four days (Plate 
2, Figure 5) While they were so weak that their legs spread 
out in spider fashion this bchavioi was not observed. On the other 
hand, after they were able to walk with assurance the reaction 
disappeared. This indicated that their orientation tendency on the 
inclined plane was due, not to the bilateral symmetry, which is the 
basis of tropistic responses, but to differences in the development of 
the flexor and extensoi muscles of their limbs Within two hours 
of birth, the premature baby, Joshua, could hang by one arm or 
leg, frequently flexed, for two or three minutes at a time. In the 
same manner Nina held both herself and the 380-gram Joshua 
when she was but three days old (Plate 2, Figures 1 and 2). The 
remarkable strength of the flexor muscles was demonstrated in 
these instances before Joshua was able to stand and before Nina 
could walk 

It appcais that the tendency of monkeys to climb upward is urn 
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learned and fuitheimore that it is not tropistic in nature. The 
latter asseition is justified only upon the basis of definition In 
our judgment the fact th.it a cat’s claws are so constructed that it 
can climb up a tiee more readily than it can descend does not justify 
us in legal ding the cat as negatively geotiopic. In the same manner, 
we feel that the upwaid-climbmg tendency of baby monkeys is due 
to non-unifoim neuro-musculai development and, theiefoic, is not 
evidence of negative geotropism 

From the observations we were able to make on the sensory de¬ 
velopment of young monkeys, we agiee in laige pait with the con¬ 
clusions drawn by Kuroda (6) who found that the cynomologus 
monkey he studied had received practically a complete sensoiy equip¬ 
ment by the end of five days The development of the M rhesus 
baby observed by Lashley and Watson (7) closely parallelled our 
premature subject, Joshua 

Sensory-motoi coordination develops more lapidly in the baby 
monkey than in the human infant, but less lapidly than in lower 
oigamsms with which we are familiar. Our inability to keep our 
subjects undei constant observation for seveial weeks aftei birth 
makes it impossible foi us to describe the development of their more 
complex activities The observations of Lashley and Watson and 
some of our own are enlightening concerning these. When the baby 
subject of the foimet observers was being earned under its mothei 
at the age of 11 days, it frequently reached foiward and seized at 
her moving hand, tupping her. Similar behavioi occuried with 
the babies Nina and Tola when they weie between one and two 
weeks old. Lashley and Watson’s subject walked foi the first time 
on its twelfth day, while our mature subjects walked on then fiist 
day and the immature Joshua moved clumsily about by Iris fifth 
day Awkward attempts to scratch the head or shoulders with a 
hind foot appeared dunng the second week. This activity, though 
thought of as being entnely reflex in nature, was usually unsuc¬ 
cessful at first, and was not performed smoothly and with leadincss 
until after numcious repetitions extending ovei 10' or 12 days 
Play activities, consisting largely of lomping, jumping, and at¬ 
tempts to leap upon and seize objects, appealed in our subjects during 
the second and thiid weeks In this behavior the subjects demon¬ 
strated lack of eye-hand coordination and distance perception. Fre¬ 
quently, both Nina and Pola reached out with their hands to touch 
a wall of their cage when it was six or eight inches beyond their 
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reach In the same mannei, in leaching foi an object on the flooi 
bcfoie them, they commonlv missed it by as much as two or tluce 
inches. On liei 21st day Nina attempted to leap up onto the wuc 
scieen of her cage two feet away fiom licr. The distance was 
underestimated and she fell to the flooi a full foot shoit of hei 
mark The ycailing babies, George and Hauy, while both stiong 
and active, were still awkwaid and poorly cooidinatcd in many of 
their activities. Geoige was a capable swimmer and indulged in 
this activity whcnevei a pail 01 otbei lcccptaclc filled with water 
was accessible to him. In spite of then geneial development, how- 
cvei, they frequently misjudged distances when they leaped fiom 
one place to anothci and when they attempted to seize objects 
quickly. 

Emotional Responses 

In the couise of oui cxpeiimcnts with the three baby monkeys 
they wcic subjected to vanous stimuli, such as loud sounds pioduced 
by clapping boards togethci, and suddenly appealing objects, such as 
coats or but lap bags dropped before them So long as a subject 
was clinging to some object with both hands and feet these stimuli 
aroused no emotional responses (Plate 2, Figures 4 and 8). In the 
course of oui work with them, howcvei, we found that as soon 
as a subject was prevented fiom making its grasping, contact ic- 
actions, it cried and smuggled in a manner indicating fcai. If, 
on the othei hand, it was thwarted in its movements bv either the 
observers oi its mothei, it lesponded by quick bodily jerks which 
were piobablv indicative of eithei anger oi lage 

On one occasion a live gaiter snake was placed in the paddock 
with Nina and Pola and theii mothers To our surpuse ncithci 
the mothei s noi the babies demonstiatcd fear of the reptile. The 
mothers followed it about the cage and only when it moved quickly 
after being touched by one of them did they withdraw from it in any 
manner The babies, which were at that time between a month 
and six weeks old, were interested in the snake and bad they not 
been restrained by theii mothers would have stepped on or seized 
hold of it 

Human infants obseived by Watson (10) gave fear reactions to 
sudden removal of, or changes in, their means of sup pot t, and to loud 
sounds. Rage was elicited m them only by thwarting then move¬ 
ments The failuic of our monkey babies under two weeks of age 
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to lespond to loud sounds may have been caused by incomplete 
development of their auditory apparatus Inhibition of contact¬ 
making reactions for the monkey babies was compaiable to temoval of 
the source of suppott for Watson’s human babv subjects. Our data 
indicate that the initial emotional 1 espouses of monkey babies are 
similai to those of human babies both in their natuie and m the 
stimuli which evoke them 

Discussion of Rlsults 

Biologically, the primate baby is commonly thought of as being 
parasitic until birth, at which tune it emerges as a fice-living though 
dependent oigamsm In our study of baby monkeys we find that 
this concept is not entiiely tiue in the sense in which it is accepted 
The fetus is, without doubt, paiasitic. It preys upon its host 
until, because of yet unknown maturational factois, the piocesses 
which result in its dclivciy begin their operation In the case of the 
monkey babv, if it is noimal, activity may occui during the course 
of delivery It may reach out with its arms as soon as they are 
disengaged and seize hold ol any objects m the immediate environ¬ 
ment, It is conceivable that the baby born in the native state might 
in tins manner suppoit itself and thereby avoid falling from its 
arboreal birthplace. But this grasping behavior serves still another 
purpose in the scheme of tilings in monkevdom If the baby is to 
survive, it must secure nourishment from the mother. The mother 
gives manual aid to the delivery of her baby, bungs it up before 

her, and there licks the fetal fluids from its body Regardless of 

its strength or weakness, factois commonly related to the conccption- 
age of the baby at buth, the mother carries it with her But the 
baby itself, by its grasping behavior, determines its position relative 
to the maternal breast. It orients and holds itself in the ventro- 
ventral relationship. It explores the mothei's fur with its mouth 
and discoveis the nipple. Its behavior alone determines both how 
and when it shall take nourishment In other words, behavioially, 

and from a nutritional standpoint, the baby suckles the mother, 

the mother does not nurse the baby In that sense the baby re¬ 
mains parasitic even after birth. 

There is reason to question the innateness of the suckling response 
in the monkey. As we have shown, in our babv subjects the incisor 
teeth commonly ciupted during the second or thud week We 
have also described the incessant movements of then mouths during 



BEHAVIOR AND MATERNAL CARE OT NEWBORN MONKFY 283 


then waking hours If the fingei of an observer was placed in 
the mouth of a baby, the subject usually bit down upon it repeatedly, 
with little or no evidence of sucking. The early lesponses of many 
of the babies to the nipple seemed to be of the same nature This 
indicated that tender or irritated gums were the stimulus for the 
initial mouthings of the hi cast. We could not dcteinunc whether 
sucking behavior appeared automatically and full fledged, or whcthei 
swallowing and sucking responses were set off -when milk was acci¬ 
dentally secuicd thiough the biting bchavioi. 

The iole of instinctive behavior in the mother-baby relationship 
is not at all clear Wc have pieviously shown (10) that the mother 
discovers the fetal fluids m the course of manual evploiation during 
deliveiy She licks these fiom her hands and, after dclivciv, fiom 
the baby’s body She also licks them from the floor of the cage 
and fiom the afteibirth The afteibuth, which is both covcied 
and pcimeated with the same ingredients, she consumes Licking 
is not the behavior used by monkeys in the cleaning process. With 
them, licking is a food-getting act It seems piobablc, thcieforc, that 
the baby’s “bath” is performed entucly for the sake of the mother. 

The mother does cling to and, if necessary, fight foi the 
possession of her baby The monkey Psyche behaved in exactly the 
same manner with the white lat which she “adopted" and carried 
about with her for months In some of out own cases and in the 
one observed by Yerkes (12), monkey motlieis clung to and fought 
to retain stillborn babies even after decomposition had set in. But 
they also may fight to retain afterbirth, food, or othci coveted objects 

The fact that the mothers pennit the voung to suckle is not neces¬ 
sarily evidence of maternal instinct, for it may he assumed that 
.ill mammalian mothers deuve a certain pleasuie fiom this act 
Furtheimoie, the monkey mothers lesent other food-taking activities 
of their young until the babies by sheer persistence break down their 
interfeicnee Psyche, it will be remembered, also resented the taking 
of food hv her rat 

On the othet hand, in the face of tins contradictory evidence, 
it must be pointed out that there is much behavior in the complex 
mother-baby relationship which we are unable to explain in so 
simple and mechanistic a manner Soon after deltveiv some of the 
mothers fondle and pet their babies and seem to demonstrate actual 
pride in exhibiting them The young aie piotected, not merely 
from escape oi from being taken au’av, as wrnuld be the case if they 
were merely a possession, but also from injmy and molestation. 
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Summary 

The nomial monkey baby becomes active before Ins body has been 
completely delivered, His eyes open and close, he cues and reaches 
out and grasps objects with his hands. 

At bath the flexor muscles of the limbs are moie highly developed 
than the extensors, enabling the young to support moie than double 
thcii own weight by one flexed arm, though they stand or walk 
with difficulty 

Contact-seeking and the seeking of bodily suppoit arc the pun- 
cipal drives of the newborn monkey These arc demonstrated by 
giasping and clinging behavtoi, with both hands and feet, and by 
seizing and biting upon objects with the mouth, 

All sensoiy modalities of full-tcim babies appeat to be functioning 
by the end of the fust week. Piemature babies are weaker and de¬ 
velop less rapidly. 

The initial emotional lesponses of monkey babies are similar to 
those of human babies both in their nature and In the stimuli which 
evoke them 

The tendency to climb upwatd when frightened appears by the 
second dav. The voung oiient upwaid on an inclined plane before 
thev arc able to walk icadily. This is attiibuted to the weakness 
of their extensor muscles lather than to any tiopistic tendency 

The monkey does not cease to be paiasitic upon bath. It achieves 
the ventio-ventral position relative to the mother by its giasping 
behavior, discovers the nipple unaided, and determines how and when 
it shall nurse, If the baby lacks sufficient stiength to accomplish 
these ends itself, it perishes. 

There is question as to whether suckling appeals instinctively or 
is acquired aftci milk is secured through "mouthing* ’ activities at 
the bieast. 

Much of the behavior involved in the motlier-baby relationship 
is subject to mechanistic explanation. 
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LE COMPORTEMENT ET LES SOINS MATERNELS DU SINGE 
NOUVEAU-NE (MACACA MULATTA—“M. RHESUS") 
(Resume) 

Le singe noimal nouvenu-nd dcvient actif avant que son corps ne suit 
Complement re Les yeux s’ouvrent et se ferment, ll crie et etend les mains 
et saisi t dcs ob>ets, 

A la naissance les muscles flcclusscurs sont plus d£vcloppes que les ex- 
tenseuis, ce qui permet aux jeunes de soutemr plus que deux fois leur propie 
poids pai un bias flechi, qootqu'ils sc tiennent debout on marclient avee 
difficult^ 

La recherche dcs contacts et la recherche des soutiens due corps sont 
les effoits principaux du singe nouveau-ne. II montre ceux-ci, en amsissant 
et en se cramponnant avec les mains et les pieds, et en saisissant et en 
mordant des objets avec In bouche 

Toutes les modnhtes des sens fonctionnent, parait-il, chez les nouveau-nes 
qui sont nes an terme ordinaire, a la fin de la premise seinaine Les singes 
nes prdmaturfrnenf sont plus faibles et se d^veloppent moms rapidement 

La tendance h monter sous 1‘influencc de la peur se montre le detixiemc 
jour Les jeunes montcut sur un plan incline avant d’etre a meme de 
marcher facilement Cela s’cxphque par la faiblesse dcs muscles extenseurs 
plutot que par un tropisme 
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Le -singe ne pcid paa aca habitudes pnrasitaires npres la naissance II 
trouve la position ventro-ventrale avec sa mere pm soil action de saisir 
decouvre la mamelle sans aucune aide, ct decide la mamere ct l'heure de 
son alimentation. Si le nou\eau-nc n*a pas nssez de forces pour faire ces 
choses hii-mSmc, tl nteurt 

One nc sait si Paction dc se nourrii est instinctive ott si elle est acquise 
apres que Ic nouveau-ne a obtenu du 1 ait par les mouvements de sa bouchc 
a la mamelle, 

Beaucoup du coinporteinent montid dans la iclation de la meic et du 
nouveau-ne sc prete ft une explication mecamstc 

Tinklcpauch et Hartman 


TATIGKEIT UND MOTTERLICHE PFLEGE DES NEUGEBORENEN 
AFFC1IENS {MACACA MULATTA—"M RHESUS") 

(Rcfernt) 

Das noimale Affchen fangt an, sich zu betatigen nocli ehe sein Korper 
volhg geboicn ist Seme Augen offnene und schliessen sich, cs schreit, 
langt aus, und erfasst Gcgenstandc mit den Ilanden 
Zui Zcit der Geburt smd die Bcugcmuakeln der Gheder volhger 
entwickclt als die Strecktmiskcln, so dass cs den jungen Tierclicn moghch 
ist, melir als das Doppclte ihics Gewiehtes nut emem gebogenen Aim ?u 
unterstutzen, obwohl sie nur nut Muhe stchen und Inufen konnen 
Das Suchen nach engcr Bcruhrung und korpeilicher Untcistutzung sind 
die wesentlichen Tiicbc des neu-geborenen Affchena Diese Triebe weiden 
in den Tatigkeiten des Erfassens und des Anklninmcins sovvohl nut Ilanden 
wie nut Fussen, und im Erfassen und Anbeisseu von Gegcnstanden darge- 
atellt 

Alle Sinnesmodalitaten voll-etltwickelter ncu-gcboiencr Affchen sclicinen 
schon am Elide der ersten Woclie tatig zu scin Vorschncll geborenc Affchen 
sind schwacher und entivickeln sich nicht so schnell 
Die Ncigung, nach Erschreckling aufwarts zu klettern, zeigt sich schon 
run ersten oder zweiten Tnge 

Die Jvmgen oncntiercn sich aufwails cine schicfe Ebcne entlang, noch ehe 
sie gut laufen konnen, Diese Neigung ist ehei auf die Schwnche lhrer 
Strcckmuskeln als auf einc etwnige tropistische Tondenz zuruckzufuhrcn 
Das Affchen hort mit der Geburt nicht auf, pniasitisch zu sein Es 
bewirkt durcli die Erfassungstntigkeit (grasping behavior) die ventro- 
ventral Lage der Muttei gegeiuiber, entdeekt ohne Hilfe das Saughutchen, 
und bestimmt die Weise and Zett des Saugcns Fehlt es dem Tierchen 
an genugend Starke zur Selbsbewirkung dieser Ziele, so stirbt es 
Es ist eine Fiagc, ob das S.iugen sich instinktiv zeigt odei ob es geworben 
wird, nachdem Milch durch Mundbewegungen an dei Brust crhalten wird 
Vieles an det Tatigkeit die im Verhnltmss zwischen Mutter und Kind in 
Anspmch genommen wird, lasst sich mechnnistisch erklaren 

TimklepaugH und Hartman 



AN EXPERIMENTAL STUDY OF EARLY CHILDHOOD 

MEMORY' 

Fiom the Psychological Laboratories of the Ohio State University 


Harold E Burtt 


Introduction 

Tlicie have been numerous reports as well ns mfoi mnl collection 
of data legarditig tbe earliest period in life which a person can ic- 
member The data usually take the form of mcmoiy for some p<u- 
ticuiiii event winch can latei be placed chronologically by other 
entena The obvious difficulty is that actual mcmoiy for the event 
may be confused with memory of accounts of the event which have 
been related by the child’s patents A crucial experiment necessitates 
the use of mateual which can be checked objectively in such a way as 
to eliminate all possibility of others coaching the subject The genei al 
program of the present experiment was to present nonsense matciial 
to the subject in infancy and early childhood and later conduct learn¬ 
ing experiments with this mateual as contrasted with oilier mntcn.ii 
of similar character which had not been presented in infancy If 
the material which had been presented at the outset was relearned 
more leadily than the new material was learned this would indicate 
some memory cfiect pioduced by the first presentation. 

Material 

Passages fiom Sophocles’ Oedipus Tymmiiis m the original Greek 
were used as mateual This was tantamount to nonsense material 
foi the subject Fuithcimoic, no members of the family or relatives 
who might overhcai the experiment had anv knowledge of Gicck so 
that there would be little oppoitunity for anyone subsequently to 
coach the subject deliberately 01 madveitently The material being 
in the same meter and dialogue foim was presumably fairly uniform 
m difficulty throughout. Selections wcie taken from scattered points 
throughout the play No choruses were used, but meielv dialogue 
portions, all in iambic hexameter. Each selection involved approxi- 

*Accep!ed for publication by Carl Murchison of the Editorial Board and 
received in the Editonal Office, June 16, 1931 
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mately 20 lines, 240 syllables. Occasionally theie were a few syl¬ 
lables moie oi less than that due to the inclusion of more than two 
syllables in a measure Moreovei, a slightly longer cue was necessaiy 
at the beginning of some selections because several of them were 
rathei similar in the first woids In one or two instances slight 
variations in length were made in oidei to pieseive the unity of the 
selection. On the average, however, the actual numbei of syllables 
learned in the original passages and the new passages differed by 
only three syllables—less than 1 per cent. 

Method 

The subject 1 was a boy with an IQ of appioximately 130 based on 
the average of periodic Brnet examination. Twenty-one passages 
similai to those above described were selected for the onginal present¬ 
ation. Beginning at the age of 15 months three of these passages 
were read once daily to the subject for a period of three months, a 
total of 90 lepetitions The reading was at as unifoim a late as pos¬ 
sible, appioximately 2 seconds pei line. At the age of 18 months 
these three passages were dlopped and three more lead daily foi three 
months. This piocedure was continued until the subject was three 
years old Only one of the thiee passages used at each age level 
was used in the relearning tests which arc reported in the piesent 
aiticle Other selections which weie presented at these ages aie avail¬ 
able if the subject ever cares to conduct anothci similar expeiimcnt. 

The selections are indicated by Roman numerals in Tabic 1, and in 
the second column is given a schedule of the oiiginal reading For 
example, selection No III was presented onginally from 15 to 18 
months The subject was always kept in a situation as conducive as 
possible to maximal attention to the reading. No toys oi playthings 
were permitted and no activity such as running about was allowed, 
although minor squirming and restlessness could not be controlled. 
In the later portions of the onginal reading, of course, the subject 
began to take the piocedure as a matter of couise and called it his 
"Greek lesson. 1 ' 

After the subject reached the age of three years, the entire matter 
was dropped until he was 8 yeais and 6 months of age. No one else 
had heard enough of the material to be able to recite any of it and 
the experimenter of course did not mention it At the age of 8 years 


'The writer acknowledges his obligation to Benjamin P. Burtt, who served 
as subject in this rather tedious experiment 
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TABLE 1 


Selection 

Age in months for 
original reading 

Repetitions till all 
words anticipated 

Repetitions till 
recited entire 

III 

15-18 

361 

3S2 

VI 

18-21 

250 

253 

IX 

21-2+ 

376 

385 

XII 

24-27 

355 

379 

XV 

27-30 

30+ 

328 

XVIII 

30-33 

217 

226 

XXI 

33-36 

259 

265 

Av 


303 

317 

Av of III, 

VI, IX 

329 

340 

Av of XII, 

XV, XVIII, XXI 

28+ 

299 

A 


409 

409 

B 


4+5 

451 

C 

, , 

+36 

445 

Av. 


430 

435 


and 6 months the experiment on relearning began, For this puipose 
the 7 selections noted in the table—one fiom cacli age level—weie 
used and three new ones of the same aveiage length and meter and 
presumably of approximately the same difficulty. The nature of the 
experiment was explained to the subject and his cooperation was ade¬ 
quate He was not told, howcvci, which passages were new and 
which were old, so that there would be no difference in motivation. 
He did not have any collect suspicion on the mattei as evinced by 
the fact that when the cxpenracnt was over and the results weic 
explained he showed considerable surpiise at the information as to 
which passages weic new and which weic old 

The order of presenting the ten selections in each trial was vailed 
systematically The first trial was m the oidci A, B, C, 21, 18, 15, 
12, 9, 6, 3 The next was B, C, 21, 38, 15, 12, 9, 6, 3, A The 
next was C, 21, 18, 15, 12, 9, 6, 3, A, B, etc. Thus, in each suc¬ 
ceeding trial the selection winch had been at the fiist of the picccding 
list was now at the last of the new list Ten trials completed tins 
cycle whereupon it was repeated and tins proceduie gave each selec¬ 
tion an even chance of any advantages which might be due to primacy 
or recency or anv disadvantages of retroactive inhibition or similar 
piocesses. The trials were not lun on an absolutely icgular schedule 
It was desired, as far as possible, to have them once daily but thcie 
weie unavoidable interruptions. On occasion two trials would be 
given daily when time was available, but on every trial the ten sc- 
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lections wcie always given with the usual 15-seconds pause between 
them. 

For the first 17 tuals the expenmenter merely read the selections 
in the same fashion they had been lead at the outset Beginning with 
the eighteenth trial the prompting method was adopted as follows, 
The selection was lead very slowly and the subject supplied any 
woids which he could at the pioper point As the experiment pio- 
gicssed the subject would be leciting more and moie woids and 
phrases and the experimenter would meiely be supplying the missing 
paits On the nineteenth trial it was realized that a tremendous 
amount of time would be consumed if the prompting method was 
used on every individual trial and that probably very slight diffeienccs 
would be found fiom one trial to the next anyway Consequently, 
the procedure was modified so that the expenmenter read all the 
selections foi two trials at the standard rate of 2 seconds per line 
and then the third trial was devoted to the prompting method. Tins 
arrangement was maintained until the end of the expeiiment so that 
trials 19, 22, 25, 28, etc, were prompting trials and the learning data 
were tabulated on the basis of these trials. 

As the words were learned they were underlined in the book and 
the date noted on which they had been anticipated coirectly This 
procedure was continued until every word in the selection, with the 
exception of the initial cue woids, had been anticipated A record 
was made of the number of repetitions necessary up to tins point 
In most cases the subject was not at this time able to recite the en¬ 
tire selection without prompting and further repetition on the same 
schedule was made until lie recited the selection from beginning to 
end with no prompting. This numbei of tuals then was recorded 
as the final score Due to tile way the repetitions weie distributed 
it was about 11 months until the first selection had been completely 
learned. It was then dropped fiom the schedule It was about 16 
months before the last selection had been perfected It was possible 
that there was a little greater incentive towaid the end of the experi¬ 
ment as the subject realized he was getting some of the selections out 
of the way. The effect of this greater incentive would be, if anything, 
to complete the moic difficult selections earlier than they normally 
should have been If any coriection weic to be made for this it would 
probably take the form of delaying the correct scoics in the later 
trials so that the results hereinafter reported might pci haps be more 
significant even than they appear 
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Results 

The principal results are summaiized in Table 1. The first two 
columns have already been explained The thud column gives for 
each selection the number of repetitions that weie neccssaiv until all 
the woids had been correctly anticipated As explained above, the 
subject might not be able to recite the passage entirely at that time. 
The figuies in the last column give the numbci of lepetitions neces- 
saiy befoie he lecited the entire selection without piompting. The 
upper block of the table with the Roman numeials involves the se¬ 
lections which had been presented in infancy oi childhood, while the 
lower block gives the tlncc new selections, A, B, and C, which were 
learned (le vovo 

Perhaps the clearest way to note the general tendency is to average 
the results of each block of the table The lcsults are lathei striking, 
with 430 repetitions necessaiy for the new material as against 303 
foi the old from the first standpoint, and 435 and 317, respectively, 
from the second These diffeiences aic 42% and 37%. It may be 
noted that there is no overlapping of the two distributions The 
most rapid learning is foi selection 18 with repetitions of 217 and 
226 by the two criteria of learning The values contributing to the 
averages in the uppci pait of the table arc naturally rather scattered 
because different amounts of memory might be expected due to the 
varying lapse of time since the original presentation and the age of 
the subject at that presentation. Nevertheless, if we disregard this 
fact and average the memoiy scores for the original selections, it 
appeals that we do have real differences between such scoies and the 
memory for new selections With small samples of this sort the 
accepted proceduie is to use Fisher’s t-function (1, pp. 107 ff ). 
For the averages of 303 and 430 repetitions necessary until all the 
words had been anticipated the value of / is 3 34 which gives almost 
exactly 99 chances out of a 100 that the difference between the aver¬ 
ages is a real one Foi the averages in the last column, Ms 2 86 
which gives a probability of about 98 out of a 100 that the difteience 
is ical As mentioned above, the high vauabilitv of the relearning 
data is to be expected anyway, because of the different conditions of 
the original learning Even so, the differences between the averages 
are significant. 

It is interesting to divide the upper portion of the table into two 
parts—the three selections presented eailiest of all, III, VI, IX, and 
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the remaining four Averages of these aie given AH of them, of 
course, arc smaller than the corresponding average for the new selec¬ 
tions A, B, and C. The earliest selections, III, VI, and IX, required 
more repetitions than the later ones. All four avciages diffei signi¬ 
ficantly from the A, B, C averages with the possible exception of the 
difference between 340 and 435 in the last column, when the piobabil- 
ity is only .90 that the diffcience is leal. The difference between 
the averages for eailicr and later selections, 329-284 and 340-299, 
are of somewhat doubtful statistical significance. 

Again, if we considei the individual scores, there appears some¬ 
what of a trend for the selections which had been piescntcd ongi- 
nally at a later age to be remembered better than those piesented 
at an earlier age Selection 6 is a definite exception to this tiend but 
othenvise we note a geneial decicase in the magnitude of the entries 
in the table as we go down the column. If we simplj' rank the seven 
values in either column and compare those tanks with the actual oidcr 
in which the rows are listed, i.e., the onginal order of picsentation, 
we get a coirelation by iniik diffcience squaiod formula of 50±,19 
Again if we simply coi relate the values m a given column with the age 
and month in which the onginal reading was begun, namely, 15, 18, 
21, etc , in the second column, wc get a con elation of ,55± 18 for 
repetition until all woids aie anticipated and a conelation of 52 
± 19 for repetition until the entire selection is recited. This trend 
conforms to what we might expect, viz , that the selections which had 
been presented at the eailiest age were ictaincd least effectively 

Some learning cuives are presented in Figuie 1 The abscissa is 
laid off in units of 30 trials. At each such point the ordinate coi- 
responds to the numbei of syllables conectly anticipated up to and 
including that tnal. The lowest curve is the aveiage of the thicc 
new selections, A, B, C For example, the ffnee scoies on the 43rd 
trial aveiage 40, and this value is plotted on the ordinate. After 
a selection is learned its maximum score still contributes to the av¬ 
erage The seven original selections are divided into two groups, 
the three that were given cailicst in infancy and the four later ones 
One curve is plotted foi the average of the foi mei —III, VI, and 
IX—and one curve foi the aveiage of the latter—XII, XV, XVIII, 
and XXI 

The curves are rather close together We might take any two 
corresponding ordinates and determine whether they differed sig¬ 
nificant! y, e g,, whether the superiority of the average of selections 
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21, 18, 15, and 12 to the aveiage of A, B, and C on the 43rd tnal 
was a real difference Making such analysis by means of the ^func¬ 
tion, none of the differences are significant with one exception. How¬ 
ever, some weight must be attached to the fact thn.t the A, B, C 
curve is consistently lowest of all The cmve for the selections pre¬ 
sented later in the onginal leading staits below the cuivc for the 
eailier selections but goes above it on the 133rd trial and remains 
there. 

The individual curves aie not included in the figure. For the new 
selections the curve for A is a little above the aveiage cuive pre¬ 
sented, B is somewhat inferior and C follows the average lather 
closely, although it drops below it in the middle portion of the 
curve. Of the seven curves for the original mateual, selection No, 
18 is slightly above all the rest throughout, selection No 9 is lather 
inferior to the others in the middle range, and the rest arc rather 
closely bunched thioughout There is much overlapping nnd no 
clcai-cut evidence of a hieiaichy from this standpoint Howcvei, the 
superiority of the selections that were presented originally to those 
that were learned de novo seems reasonably clear in the curves and 
the results given in the table are still more striking The conclusion 
seems warranted that it is possible to piesent nonsense material to a 
child as young as a ycai and a half and by 90 repetitions distributed 
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over a period of three months pioduce an effect which will manifest 
itself in a leleaining experiment seven yea is latci 

Summary 

Meaningless material (20-hne selections of Greek thama) was 
read aloud to the subject daily, beginning at the age of 15 months. 
Every three months a different set of similar selections was used as 
material, and this proceduie was continued till the age of thiee years. 
When the subject was years of age lie learned this original 
mateiial by a modified prompting method and at the same time 
learned other similar material de novo 

Whcieas the new mateiial required on the average 435 repetitions 
per selection, the material which had been presented in infancy and 
early childhood requited 317 The original selections which had 
been presented later rn childhood were learned more rapidly than 
those presented eailier but even the material that had been presented 
to the subject daily between the ages of fifteen and eighteen months 
showed a fairly clear effect of this caiiy expenence in facilitating 
subsequent learning. 

Reference 

1. Fisher, R. A, Statistical methods for research workers London. Oliver 
& Boyd, 1930 Pp xi-f269. 
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UNE ETUDE EXPfiRIMENTALE DE LA MfcMORIE DES PETITS 

ENFANTS 

(Risume) 

La matierc experimental s’est ctjmposee des morceaux choisis de l'Oedipus 
Tyrannus de Sophocle en grec, cheque morceau etant de 20 lignes On a 
lu trois morceaux une fois par jour ft un sujet male, en commengant ft I’age 
de IS mois et continuant pendaqt 3 mors Puls on a substitute d'autres 
morceaux et les a lus une fois par jour pendant trois mois, substituant en¬ 
core d’autres aprfts On a continue ce precede jusqu'a Page de trois ans. 
On a cesse l’experience depuis eet age jusqu’ft l’agc de 8^ ans Dans 
l’exp6rience du r^apprentissage oq s'est servi d'un morceag du gioupe lu ft 
chaqne niveau d’age,—done 7 morceaux, Ils ont 4td appns par une mftthode 
modifile de souffler En raeme temps les sujet apprcnait 3 morceaux sem- 
blahles qu’on ne lui avail pas lus dans sa petite enfance. On a vane 
systematiquement d’6preuve en fpi-euve l’ordre des 10 morceaux. 

Leg 3 nouveaux morceau ont exig^ une moyenne do +35 repetitions pour 
I’apprentissage^ c’est-ft-dire, une r£p£tition entUrement correetc En com- 
paraison ft. ceci, les 7 morceaux pr£sentes dans la piemiftre enfancc et l’en- 
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fance ont cxig6 une moycnne de 317 repetitions,“ime Economic evidcnte et 
statishquement sigmfiante. En general I’lconomie a et£ plus grande pour 
lea morceaux piesentes premi&rement dans les anndcs plus avancecs Cepcn- 
dant, le morceau meme qu'on avait lu au sujet & partir des ages dc 15 d 18 
mois a ete apprta en 382 repetitions, ce qui m on tie done l’cvidencc de 
quclque retention de cette premiere penodc 

Burtt 


EINE EXPERIMENTED UNTERSUCHUNG DES GEDACHTNISSES 
IN EROHER KINDHEIT 
(Referat) 

Dcr Stoff der Untcrsuchung bestand aus zwanzig-zciligcn Auszugen aus 
Sophocles’ "Oedipus Tyianmis" in dcr ursprunglichen Guechischen Sprnchc 
Einer mannlichen Versuchspeison warden taglich drci Auszugen vor- 
gelesen Man began als die Veisuchsperson IS Monate alt war und fuhr 
wahiend 1 Mortaten fort D&fm vmidcn d\c Amuge durch avulere 
ersetzt, die abermals taglich 3 Monate lang gclesen, und dann abermals 
diirch andcie ersetzt wunlcn. Man verfuhr auf diese Weise bis die Ver- 
auchspeison 3 Jnhre alt war Die Untcrsuchung wurde dann unterbrochen 
bis die Versuchsperson SVa Jahrc alt war In der Untcrsuchung dea 
Wicderlernens wurde aus jedem Altersmvcau jc ein Auszug gebraucht Im 
ganzen wurden 7 Auszuge verwendet, Sie wuiden erlcrnt init einer modify 
zierten Vorsagungsmethode (modified prompting method) In derselben 
Penode erlerntc die Versuchsperson drei nhnhche Auszuge die ihr in 
ihren fruheren Jahren nicht vorgelcsen worden waren, Die Anordnung 
der 10 Auszugen wurde systematise!! von Versuch zu Versuch varnrt 

Bei den drei neuen Auszugen waren im Durclischmtt +35 Wiederholun¬ 
gen 7Aim Eileinen—dh. zu einer vollstandigen nchtigen llersagung— 
notig Im Vergleich hieimit erforderten die 7 Auszugen die im Saug- 
lingsaltei und im Kleinkindesalter dargeboten worden waren im Durch- 
schnltt 317 Wiederholungen Dicscr Unterschied stellt ein utivcrkennbnreg 
und statistisch bedeutsames Ersparniss dar, Im Allgemcmen war dnsi 
Ersparms bei den Auszugen die ursprunglich in den relativ-spateren, 
Jahren dargeboten worden waren grosser Sogar dcr Auszug, jedoch, der 
der Versuchspeison im Alter von 15 bis 18 Monatcn vorgelesen worden 
war wurde in 382 Wiederholungen erlernt, und wiess also dnrauf hln, dass 
selbst aus diesem fruhen Alter etwas behalten wurde 


IiURTT 



THE RETENTION OF COPULATORY ACTIVITY IN 
MALE RABBITS FOLLOWING CASTRATION n 

Fiom the Dcpat taunt of Psychology of S/an foul Uat vet sity 


Calvin P Stone 


Domestic and laboratory animals castrated aftei pubeity may ic- 
tain copul.itoiy ability foi vanous penods of time theieaftci. Tins 
point was clearly biought out foi lats by Steinach in 1894 and again 
by Stone m 1927, j'et so few studies of tins chaiactei have been made 
that one cannot safely generalize as to the period of time sexual 
vigor will persist in othet castrated mammals The subject is of 
special impoitance to mvcstigatois who are analyzing dynamic fac- 
tois underlying sexual activities 01 measuring the efficacy of testi¬ 
cular transplants, injections, extracts, or othci agencies employed 
therapeutically to augment 01 lestore sexual vigor For this leason 
tbe subject deserves fuuhcr study. It is obvious that one can better 
evaluate the potency of foicign agencies when their action is clearly 
differentiated from equivalent influences normally pcisisting after 
castration 

In a previous report (4) data were piescnted on the retention of 
copulatory activity in male rats castrated at the age of thice months, 
Because of the extreme rapidity of copulation in mts and the small- 
ness of organs to be ohseived, however, gieat difficulty was en¬ 
countered in accurately determining whether intromission took place 
in each instance of the overt response. I-lence, in continuing this line 
of investigation it seemed advisable to obseive a laigcr animal, such 
as the rabbit, whose copulatory act is such that unequivocal evidence 
on intromission can be obtained. 

Animals, Housing, Feeding 

The strains of rabbits employed, their weights, and ages at the 
time of castration are shown in Table 1 These bieeds, with the 
exception of No. 20, are known to the tiade as meat and fui rab¬ 
bits. They have demonstrated their haidincss and fertility through 


*Rcceive<l in the Editoiial Office, October 30, 1931 

This investigation was financed by a grant from the Committee for 
Research on Sex Problems, National Resealch Council 
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many generations, a consideration of capital importance in a puiely 
commercial vcntuie Although to have le.ued all of the animals 
would have been picfeiabte m a study of this chaiactei to insure 
piopet nutntional contiol, this was not feasible except in the case 
of the two young gjoups The time and expense involved in at¬ 
tempting to leai suitable lepresentatives of the middle-aged and 
senile groups left no choice but to select suitable specimens from 
a neai-by labbitiy where pedigree iccoids insuied accuiacy of birth 
dates and their satisfactoiy service in the colony as sues assured us 
of their having been well caied foi thioughout life, 

Fiom a consideration of Table 1 it may be seen that foui rathei 


TABLE 1 

Tnc Buber, hot, and Body Weights of JUnnirs Used 
Body weights were taken at the time of castration 


No 



Biecd 



Age at cast 

Weight nt cast 




Group I, Sexually Immature 


t 

Chinchilla X New Zealand White 

40 mos 

7 0 lb 

2 

New 

Zealand White 



4.0 moa 

6.0 




Gtoup II, 

Sexually Malttt e, Young 


3 

New Zealand White X 

Himalaya 

5 3 mos, 

7 5 

4 


H 

a 

ft 

tt 

S3 “ 

70 

5 

(1 

fl 

a 

it 

ft 

5 3 " 

7.5 

6 

u 

tt 

u 

it 

ft 

5 3 “ 

7,5 

7 

ii 

ft 

tf 

tt 

it 

5 3 " 

80 

8 

<4 

u 

ft 

tt 

It 

6 0 " 

80 

9 

u 

tt 

tt 

tt 

tt 

6 0 “ 

75 

10 

tt 

if 

if 

( 

H 

60 

8 5 

11 

u 

« 

« 

a 

0 

7 3 “ 

8 5 

12 

“ 

« 

If 

ft 

fl 

7 3 " 

8 5 

13 

If 


u 

'* 

if 

7 3 « 

S 5 

14 

M 

it 

if 

tl 

" 

7 3 “ 

S 0 

15 

II 

tt 

H 

fl 

fl 

7 7 " 

SO 

16 

a 

ft 

tt 

if 

// 

S.O " 

S 3 




Gio 

up 

III, Mid- 

aged Adults 


17 

New Zealand White 



2 y is 

S 5 

18 

Chinchilla 




2 “ 

7 5 

19 

Silvei 

. Fox 




2 25 yrs. 

8 3 

20 

Lilac 





2 \rs 

5 5 

21 

New Zealn 

nd White 



3 « 

9 3 

22 

American Blue 



3 25 yrs 

8 5 




Gtoup IV, 

Adults Approaching Semiity 


23 

Chinchilla 




4 5 yrs 

6 5 

24 

New 

Zealand Bed 



5 

90 

25 

American 

Blue 



5 

10 3 
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distinct physiological epochs arc represented by the animals at the 
time of then castration. In the first group arc two individuals 
castrated while on the threshold of puberty, but which, by virtue of 
then sexual immaturity, would not attempt copulation Group II 
consists of post-pubeial males which, at the tune of castiation, were 
capable of begetting young Duiing the week preceding castration 
these animals weie tested from thiee to foui times in order to 
assure the experimenter of then sexual aggressiveness No animal 
was castrated unless he had demonstrated a high degree of sexual 
aggressiveness and copulatory drive. Group III consists of middle- 
aged adults winch were still in then pnme from the standpoint of 
fertility and sexual vigor. Group IV consisted of animals which, 
although healthy, sexually active, and fertile, had ccitamly passed 
the prime of life. Evidence of locomotor decrepitude was displayed 
by Nos. 24 and 25 as they moved about the cage. 

During the entiie experiment the animals weie housed in an airy 
sub-basement wheie the tempciature nevei became sufficiently warm 
in summer or cold in winter to cause distress to the animals. Young 
males were segregated from females a few weeks after weanmg and 
thereafter kept together until homosexual practices and fighting at 
the age of puberty made it desirable to place them into individual 
hutches The latter (3'x2'x2') were suitable in size and construc¬ 
tion for subsequent tests of copulatory activity 

The forage consisted of dry, “green” alfalfa hay, selected par¬ 
ticularly for rabbits because of the small stems and luxuriant growth 
of leaves. To this was added daily a ration of rolled barley and 
from one to two medium sized cariots per week Occasionally a 
bit of bran or rolled oats was added to the barley and lettuce or 
cabbage substituted for the carrots Under this dietary regime males 
and females are fertile, mothers nurse their young very well, and 
the latter undergo a rapid couise of development (Note the weights 
of Nos 1, 2, 3, 4, etc.) 

Tests for Copulation 

Tests for sexual behavior were made under similar conditions for 
normal control and castrated males and, in all essentials, as this 
problem is handled by commeicial breeders A doe, picked out of 
the colony on the basis of homosexual behavior or congested, pui- 
plish vulva, was tested for receptivity with a normal male, after 
which, if found receptive, she was placed into the hutch of the 
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FIGURE 1 

The Persistence or Copul atory Activity in Male Rad bits Arrr.R 
Castrvhon 

Days after castration are indicated by the scales on the outsides of the 
figure Each column is a complete record of the test results for an animal 
Black dots indicate that the animal executed the complete overt copulutory 
act, triangles indicate mounting and pelvic movements, but no intromission, 
and the circles indicate that no attempts at mounting were made, In the 
interest of economy of apace the lower portions of the columns for Nos 
19, 20, 21, and 22 are condensed The beginning of condensation is 
indicated by dots connecting the symbalg and the placement of numbers 
beside the symbols to denote elapsed time from castration 
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castrated male There she was left for approximately 10 minutes, 
if necessary, but removed at once when the desired evidence of copu¬ 
lation had been obtained Aftei failuies to obtain mounting or 
failuies of intiomission, tuals were lepeated once or twice within a 
half hour on that same day The mter-test intervals varied some¬ 
what for the diffcient animals, as shown in Figuie 1, because our 
colony of females did not always provide a sufficient number of 
receptive animals at the time they were needed. At no time, how- 
cvei, were tests so spaced or ^petitions of copulation so frequent 
as to rcndci a male impotent bv virtue of “over copulation" as judged 
fiom observations on normal contiols which, undci a similai test* 
regime, icmaincd aggiessive tlnoughout the peuod of the experi¬ 
ment 

The Copulatory Acr 

No alteration of the overt characteristics of the complete copula- 
toiv response was noted except the gradual shoitcning of the period 
of intromission. The rabbit, it may be recalled, upon making con¬ 
tact between the tip of the penis and tile vaginal onfice of the 
female, throws the pelvis foiward with great vigor m a final copula¬ 
tory embrace. This final embrace, the period of intromission, was 
gradually shortened in the castrates but ngt completely eliminated 

Post-Castrational Copul-vtion 

The results of this experiment arc presented graphically in 
Figure 1. Each column is an epitome of the post-castration, copula- 
toiy activity of the animal whose numbei appears at the top of the 
column Time scales on the sides of the figure denote elapsed time 
after castration In the columns, black dots are used to indicate 
intromission, triangles to denote mounting and pelvic movements 
without intromission, and open circles to indicate no mounting oi 
wholly negative results in the test The place of each symbol with 
respect to the time scale gives the number of days elapsing between 
castration and the test 

Considering first the two animals castrated prioi to puberty, it 
may be noted that no sexual behavior was elicited from them in any 
test period although these tests ran well beyond the age of puberty 
in the normal male of Group II Getting no copulatory behavior 
from the pre-pubcral castrates is in keeping with many similar obser¬ 
vations on domestic and laboratory mammals (4) It ivould seem 
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that the gonads are absolutely necessary foi completion of the de¬ 
velopmental processes underlying overt evpiession of the sexual 
libido. 

In marked contrast with the pre-puberal castrates aie the 
pubescent young and fully developed adults, every one of which 
copulated in the post-cast rational tests For No 25 the last intro¬ 
mission elicited was on the 8th day after cassation and that of No. 
17 was on the 57th day. These cases piobably indicate fauly welL 
the minimal and maximal duiation of copulatory ability aftci cassa¬ 
tion in mature, well-nouiished labbits The .iveiage interval fiom 
castiation to last complete copulatory response by the young adults 
was 29 days (14 cases) ; that foi the piime adults was 41 days (6 
cases), and that foi the thiee senile individuals was 15 days 

Although our gioups aie not sufficiently laigc oi homogeneous as 
to stiam and sexual experience to wan ant compm isons of means, 
it Would seem that the short interval of post-cashational copulation 
of the thiee old animals is woithy of furthei comment Obseiva- 
tions made on each of the animals pnoi to their cassation showed 
the least copulatory vigot and persistence in the senile individuals 
of any of the adults tested This fact suggests that the time inteival 
necessary to diop the copulatory dnve below the effective minimum 
foi copulation vanes diiectly with the stiength of this drive at the 
time of castration The point is one foi future investigation when 
suitable quantitative measuies of stiength of sexual duve it\ rabbits 
have been devised 

To expeiimcntcrs concerned with the restoration of sexual libido by 
theiapeutic measures, it is important to note that sexual aggression 
docs not terminate suddenly with the last instance of inti omission. 
Mounting and pelvic movements appeal for a variable time thcie- 
after As a lule, howevei, one notices some diminution in the pei- 
sistcnce of mounting and the vigor of pelvic movements after intro¬ 
missions cease, and finally the mounting attempts can be consideicd 
as little more than gestures at copulation, so feeble are the pelvic 
movements. Outstanding examples of icpeatcd and vigoious effoits 
at copulation long after the last instance of intiomission wcie pro¬ 
vided by adults Nos 21 and 22. Their last complete act occuiieti 
53 days after castration but they continued to mount females ap¬ 
proximately 5 months thereafter When copulatoiy attempts persist 
long after castration, equivocal evidence of the potency of orchitic 
extracts foi the lcstoration of sexual libido must be guarded against 
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Cause of Failures of Intromission 

The copulatoiy attempts without intromission, to which we have 
just refei red, are not the result of accidental factors to be seen 
operating now and then in the case of noimal animals. Should the 
female fail to raise the pudendum, fmimes of intiomission aie to be 
expected and do occui regularly because of the inability of the male 
to leach the vaginal onfice But fmluies when a receptive female 
raises the pudendum are pnmaiily due to flaccrdity of the organ of 
inti omission or lack of peisistcnce in the piston movements of the 
pelvis In these respects normal males aie seldom found wanting 
and for that leason stand in marked contiast to the gonadlcss males 
tested about one month after castration This point was verified in 
a fauly satisfactory manner by testing males in a special cage with 
plate-glass bottom set upon stilts of sufficient height to permit of 
observation from below* It was found that castrated males lacked 
in peisistence of pelvic movements and that, as a rule, erection of 
penis passed into flaccidity aftei a few seconds of pelvic movements 
Even when the pudendum of the female was raised sufficiently for 
intromission chance contacts between the organ of intromission and 
the vaginal oiifice were not made by the castrate because of in¬ 
sufficient pelvic movement or flaccid penis 

May the Indicators of Sexual Drive be Graded? 

The persistence of mounting and pelvic movements aftei failures 
of erection which prevent the copulatoiy act from terminating in 
intiomission suggest the desirability of giading oui most valid in¬ 
dicators of sexual drive as to their delicacy and seventy Almost 
universally attempts at copulation have been considered valid indica¬ 
tors of sexual libido, the strength of which can be represented by 
copulatory fieqency in a time-limited observation period Likewise, 
the frequency With which an animal will cross a punishment gi ill 
in order to come into the presence of a suitable sexual incentive has 
been offered as a valid and reliable measure of the strength of the 
sexual drive (5, "the Obstruction Method”). Still other indicators, 
such as fighting, locomotor activity in a revolving cage, restlessness, 
and even morphological signs have served this purpose in one or 
more investigations Now, it is important for experimenteis to 
consider the question as to whether these indicators are pointing to 
the same motivational factors, whether they nie equally reliable, and 
whether they may be arranged accoiding to a scale of delicacv and 
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seventy for mcasuiing the sexual chive The fact that rats that 
did not copulate with veiy lcceptive females would undergo punish’ 
inent to come into the female's presence suggests that the obstruc¬ 
tion method is a moie delicate indicator of sexual drive than copula¬ 
tion (1, 2) Also, oui present findings that inti omission disappears 
in castiated rabbits befoie mounting and pelvic movements suggests 
that intromission, as a test of sexual drive, be placed well toward 
the upper limit of seventy. No higher test is known to the present 
expcrimcntei except one based on frequency of inti omission in a 
time-limited obseivational penod. The problem of foiming a graded 
scries of indicators of sexual libido would seem to admit of expci 1 - 
mcntal solution and now should be attempted in view of the gieat 
desit ability of knowing the most valid and reliable measures of the 
effects of castration and subsequent lestorative tliciapy 

Conclusions 

1 Two pre-puberally castrated male rabbits winch were tested 
for approximately two months after the noimal age of pubeity did 
not display any evidence of sexual libido as indicated by their mount¬ 
ing of receptive females 

2 Twenty-three males castrated after puberty displayed, without 
exception, the ability to copulate The shortest post-castrational m- 
tcival for copulation was 8 days and tile longest was 57 days. For 
a group of 14 males castiated between the 5th and the 8th month 
of age the last act of inti omission fell, as an average, on the 29th 
day after castration, it fell on the 41st day for a group of 6 adults 
castrated between the ages of 2 and 3 ycais and on the 15th day for 
a group of old males castrated at the ages of 4.5 to 5 years Because 
of the smallness of gioups tested, the hctciogencity of breeds used and 
the diversity of pie-copulatory expencncc of the gioups, age dif¬ 
ferences are not emphasized except to state that all available evi¬ 
dences point to a lowei degree of pic- and post-eastiational copula- 
tory drive in the old males. 

3 In all but one of the 23 mature males instances of mounting 
and pelvic movements were obseived after the last copulatory act 
involving inti omission It is suggested that failures with respect to 
intromission resulted primarily from failures of erection and per¬ 
sistence and vigor of pelvic movements on the pait of the castrated 
male The maximum interval for mounting attempts after the last 
act of intromission was approximately five months 
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4. The desirability and feasibility of forming a senes of behavior 
indicators of sexual drive properly graded as to delicacy and severity 
is suggested In the rabbit, intromission is considered to be a more 
severe test of sexual drive than mounting and pelvic movements. 
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LA RETENTION DE L'ACTIVITE COPULATRICE CHEZ LES LAPINS 
MALES APRES LA CASTRATION 
(Resum6) 

Plusieurs eyperimentateurs ont montie que les animaux domestiques et 
ceux employes dans le laboiatoire castres apres le pubevte letiennent leur 
pouvoir copulateui pendant divers espaces dc temps Dana cette etude-ci 
on a constate que les lapins castrcs avant la puberty n’ont pas d6velopp6 
assez de libido sextiei pom causer des essais de copulation avec de9 femel- 
les receptives Vmgt-trois males, castres api&s la puberte, ont inontre une 
capacite de copuler, sans exception, pendant divers cspaces de temps apres. 
Quatoize males castres entie 1’age de cinq mois et de hint m<m ont 
accompli le dernier acte d’introinission, en moyenne, le 29mc join apiis la 
castration Pour un groupe de 6 adultes de moyen Age castles entre les 
ages de 2 ans et de 3 ans cela est arnvS le 41mc join, et pour un groupe 
de trois vieux males castrcs aux ages de 4,5 A 5 ans, le 15me join apres la 
castration Quoique Pon ne dotvc pas trop appuyei sui les differences 
entre de petits groupes d’animaux, il parait que les adultes en plcine 
maturite dans la fleur do leur vie leproductrice lesquels ont cu beaucoup 
d’exp6rience copulatiice reticnnent pendant le plus de temps leur libido 
sexuel, com me ie mamfestent des actea copulateurs camp lets Les males 
semles, quoique fertiles, ont montre relativement un petit degr6 de vigueur 
sexuelle dans les tests avant et nprAs la castration 
II est important dc noter qnc les efforts de monter sur la fcmelle et les 
mouvements pelviens ont persists pendant un espace de temps variable apres 
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le dernier acte d’intromission. Ce sent un entire moms s£v£re du libido 
sexucl, croit-on, que l'intromission L’auteur montre qu’d est preferable dc 
classer comme doux on severe une s£rie dc cntcres dc vigueur sexuelie chcz 
les nmmaux du laboratory Un tel classement pourrait etre d'une grande 
valour pour les exp£nmentntcurs qui £tudient la puissance des extraits 
orchitiques 

Stone 


die BEIBEHALTUNG DER begattungstatigkeit NACH 
KASTRIERUNG BEI MANNLICHEN ICANINCHEN 
(Referat) 

Wie von verschiedcnen Forschern schon erwiesen worden ist, behaltcn 
nach der Pubertat kastrierte IJaus und Ycrsuchstierc dire Begattungsfalug- 
keit walirend verschiedencr Zeitraumc noch bci In der gegenwartigcn 
Untersuchung zeigte os sich, dass yor der Pubertal kastrierte Kamnclien 
nicht genugenden sexuellen Libido entwickclten urn zu Begattungsveisuchen 
mit empfanglichen weiblichen Tieren erregt zu warden Dreuindzwanzig 
post-pubeital kastrierte Kamnchen oflenbarten ohne Aiisnalime nocli wnh- 
rend veischiedcncr Zeitraume Begattungsfahigkeit Vierzehn mitnnhchc 
Tieie die zwischen dein S ten und 8 ten Lcbensmonnt kastriert worden 
wnren vollzogen den letzten vollkommenen Begattungsakt (intromission) 
im Durchschmtt am 29 ten Tag nach der Kastricrung Bei cincr Gruppe 
von sech3 Tieien auf dem Lebenshohepunkt die im Alter von 2 bis 3 Jahrcn 
kastriert worden waren wurde dieser letzte Akt im Durchschmtt am 41 sten 
Tag und bei ewer Gruppe bestehend aus 3 alten mannlichen Tieren die im 
Alter von 4 5 und 5 Jahrqn kastriert worden waren, am 15 ten Tag nach 
der Kastrierung ausgefuhrt Obwohl auf Unterschiede zwischen kleincn. 
Gruppen von Tieren nicht zu viei Gewicht gclegt werden darf, sclieint es 
doch, dass dip vollig reifen erwachsenen Tiere die auf dem Ilohepunkt 
lhres reproduktiven Lebens stehen und die m der Begattung viel Erfahrung 
gchabt haben am langsten lhren sexuellen Libido beibchalten, wie er sich in 
vollstandigen Begattungsakten darstellt. Die senden mannlichen Tiere, 
obwohl sip fruchtbar blieben, zeigten einen relntiv niedrigeren Grad der 
sexuellen Rustigkeit sowchl in den Proben die vor wie in denen die nach 
der Kastrierung stattfanden 

Wichtig ist die Bemerkung, dass die Bewegungen des Besteigens und die 
Beckenbewegungcn noch cine Zcitlang nach dem letzten Intronussionsakt 
bestanden Diesc Bewegungen stellon scheinbar in weniger strenges 
Kntcrium des sexuellen Libido dar, als die Intromission Der Verfasscr 
weist darnuf hin, dass es wunschenswert waie, eine Krltierlenserie der 
sexuellen Rustigkeit (vigor) bei Versuchstlfiren aufzustellen, Erne solchc 
Rangierung der Kntenen von ‘'mild*’ bis “strong” konnte fur Forscher die 
an der Kraft orchitischer Extrakte arbeitcn unschatzbar sem 


Stone 



A STUDY OF THE CRYING OF INFANTS DURING 
MENTAL AND PHYSICAL TESTS'* 

Ft om the Institute of Chid Welfare, University of California 

Nancy Bayley 


The affective behavior of infants, in its ielation to a theory of 
emotions, was first studied experimentally bv Watson (24) His 
widely quoted lesults suggest that emotional responses occur in 
definite leflex patterns, that these patterns arc limited in number 
(“fear,” "lnge," and “love”), and that they aie aroused by a lim¬ 
ited number of stimuli. Subsequent studies, especially those of Blan¬ 
ton (2) and Sherman (21), have resulted in changes in the inven¬ 
tory of provocative stimuli, and have also tended to break down the 
concept of specific, differentiated emotional patterns 

In the light of this latci evidence, the classification of the affective 
behavior of neonates has been simplified to include only positive and 
negative lenctions, oi undifferentiated pleasure and undifferentiated 
distress (21, 4) The former is the accompaniment of physical 
well-being, stroking, rhythmic motion, and the like, the lattei mav 
be elicited by bodily discomfort oi pain (internal, such as colic and 
hunger, oi external, noxious stimuli) and various abiupt changes in 
the environment, such as a loud noise, a shake, oi loss of suppoit. 
With age, diffeicntiation of response develops and the range of stim¬ 
uli which will elicit emotional responses incicases Buhlei (6) 
points this out, with illustrations from infants obscived in then noi- 
mal envuonment during the fiist ycai. A good theoretical state¬ 
ment of developmental changes is given by Bridges (4) in a recent 
ai tide. 

In the fiist months of life the casilv obseivablc signs of emotional 
lesponse arc facial expression, activity, vocalizations (cooing and 
scolding), and crying. Vanations in emotional activity may be 
desciibed in teims of the motor elements involved in the response, in 
terms of the positive or negative adjustment to the stimulus, oi in 
terms of variation in intensity and duration 
Watson has contended that all emotional responses to other than 

♦Accepted for publication by Haiold E Jones of the Editorial Board and 
received in the Editorial Office, April 13, 1931 
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the onginal stimuli aie the outcome of conditioning, and has given 
lllustiations of conditioning through the association of effective and 
indifferent stimuli (24). In a series of experiments with cliildieti 
from three months to nuisciy school age, H. E Jones (13, 13 a) 
has bi ought about changes in ovcit emotional reactions, and in vis¬ 
ceral reactions as rcgistcicd in the galvanic skin reflex, which con¬ 
form to the phenomena of conditioning and of inhibition descitbed 
by Pavlov Put m theii expci intents on age diffcicnccs in fcai 
leactions to animals, H E. and M C Jones (14) have indicated, 
that stimuli may acquire emotional significance thiough piocesscs of 
general maturation, and without specific conditioning. It appeals, 
then, that the development of emotions cannot be descubed in ,inv 
single formula, but involves changes which are dependent upon gen¬ 
eral giowth, and changes based upon conditioning, and, no doubt, 
upon other forms of learning as well 

Recent investigates give conflicting leports concerning the spe¬ 
cificity of emotional icsponse and emotional pcnodicitv Some hold 
that thcic is a gcncial tiait of emotionality, which is augmented 
penodically at certain stages in the development, subsiding in the 
intervals between Others believe that thcic aie no evidences of 
pciiodicity, and some have pointed out that emotional leactions de¬ 
pend on specific stimulation lathei than on a general undeilying 
affective tendency 

A brief review of the experimental litciaturc which has some 
bcanng on the pciiodicity of emotions illustiates this disagiecmcnt. 
Among the expeumcnts indicating such tendencies, the youngest is 
leported by Lippman (20). Of 178 infants who were obscivcd in 
their icactions to toys, 42 cued aftei the test peuod had started, and 
among these the gicatest incidence of crying was between 6ja and 10 
months Lippman docs not, however, offci any theoiy in explanation 
of this, but nieiely lists the causes of the ciying 

Levy and Tulchin (19), in a study of the resistant behavior of 
982 children from 6 to 54 months of age dunng a Kuhlman-Binct 
mental test, conclude that “The manifestation of icsistance bv 
infants and childien dining mental tests is evidence of some innate 
behavior pattern It is typicaLly pronounced at 18 and 23 months 
in females, and at 30 to 35 months in males It yields gradually 
with age in both sexes” Keens and Blatz (17), in obscivations of 
preschool children, have repotted a “tendency to greater fiequency of 
emotional episodes in the thi ee-year-old children.” Blatz and Bott 
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(3), in a tabulation of misdemeanors in school children, taken from 
Weekly reports by their teachers, found a greater number throughout 
for boys, and among boys, found a greater frequency at the ages 8 
to 9 years, and an inverse relationship with IQ. Busemann (7), 
reviewing the literature, concludes that periods of emotional excita¬ 
tion appear at the ages of 3, 6, 9, 12 or 13, and 16 or 17 Eng (8), 
in comparing a group of eleven-year-old children with young adults 
(20 years), found a relatively greater number of spontaneous dis¬ 
pleasure responses in the adults, and, conversely, a greater number 
of spontaneous pleasure responses in children, The reactions to the 
test stimuli showed no differences. 

It has been frequently assumed that there is an emotional crisis at 
adolescence. Buhlcr (5) and Hetzer (12), according to Jones (15), 
"have reported a prepubertal ‘negative’ phase." G S Hall (10, p 
74) in Adolescence, although he gives no experimental evidence to 
support it, voices a prevalent belief. He says* "The teens are 
emotionally unstable and pathic. It is the age of natuial inebffation 
without the need of intoxicants . . . characterized by emotionalism." 

On the other hand, Hall’s study of feais (9) indicates only slight 
gradual changes with age, in boys an increase from 7 to 15 years 
with a subsequent decline, but in girls a steady increase through 18 
years. Other studies have also failed to obtain age differences in 
emotionality Lehman and Witty (18), in their play quiz given 
to 6000 children in Grades 3 to 12, found no evidence of periodicity 
in play interests, but laige individual differences at every age that 
greatly outweighed any slight changes from one year to the next 
This was tiue both of specific play interests, and of social as related 
to solitary play Though this study is not directly concerned with 
emotions, any marked periodicity in play interests would no doubt 
be associated with emotional vanations. Blanchard (1) classified 
the dreams of 189 clinic children according to their motivation and 
frequency of occurrence She found no significant age differences 
in either M C, Jones (16) has found that the numbei of fears 
of children aged 3 months to 7 years apparently inci eases with age as 
a result of increased insight into unusual situations, and of con¬ 
ditioning Washburn (23) concludes from her study of smiling and 
laughing in infants' "Following its appearance, the incidence of 
smiling and laughing is not a correlate of chronological age, lelative 
rate of mental development, nor physical condition as evidenced by 
the weight-height index." Stutsman (22) found that in her tests 
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on 631 children between the ages of 18 and 77 months the resistant 
behavtor was more frequent toward certain tests which tended to 
makes the child self-conscious. Greater fiequency of this type of test 
in the lower levels caused mote refusals in the younger children 
than in the oldei ones whose tasks were more objective 

If we group together the various studies which indicate periodicity, 
we see evidence of mcicascd emotional icaction of one kind or an- 
otliei at the ages 6^ to 10 months, 18 to 35 months, 3 years, 6 
yeais, 9 years, 12 oi 13 years, 15 yeais, 16 or 17, and 18 years If 
we accept uncritically all of the data indicating penods of gicatei 
emotion, we must assume a very rapid fluctuation at hist, and a 
continuously increased emotivity from 15 years on When we con¬ 
sider that these studies aie made with a vancty of situations and of 
emotional responses, and that other caicful studies have failed to 
show periodic fluctuations, it seems probable that a fuitlicr analysis 
of emotional development will show these variations to be only 
apparent. 

Studies of the emotional reactions of adults (25) point to specifi¬ 
city of response rather than to a general factor of “emotionality ” 
If this is true, wc might expect to find a similai type of organiza¬ 
tion in children also, and the amount of emotional response, and the 
nature of the adequate stimuli would vaty with learning, and with 
the stages of mental growth. For example, it is possible that children 
react negativisticnlly to ccitain things at a certain stage in their 
development because at an earlier stage they are not sufficiently 
mature to comprehend the difficulties in the situations, or to feel 
independent enough to revolt against adult authority. When they 
do reach this stage, “negativism” usually appeals, while at a later 
age they have advanced beyond the need of an emotional iespouse— 
through the effects of habit and familiarity, oi through greater ability 
to cope with a complex situation In this way emotional behavior 
of some form or other mav appeal frequently throughout the whole 
developmental penod as more complex pioblcms are discerned, and 
die out again as the individual learns to cope with each new problem. 

The hypothesis may be advanced that all apparent periodicity m 
emotional development is due to the ovci lapping of various causes of 
emotional response, which operate more or less independently of 
each other, their effectiveness depending upon the stage of maturity 
of the individual and upon specific conditioning This interpreta¬ 
tion is justified, I think, on the basis of the present study of the rela- 
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tive amount and the causes of ciying during the fiist year of life. 
Although this covers only a single year, it is the yeai of most rapid 
change and development of the individual, and an analysis of the 
variations in causes of emotions with age, at a time when compara¬ 
tively little opportunity for conditioning has occuired, may give an 
indication of the direction of emotional changes later. 

The Present Study 

The infant suivey of which this paper treats in part was under¬ 
taken with the pu»pose of obtaining a developmental picture of a 
group of 61 infants (31 males and 30 females), studied with 
reference to a comprehensive schedule of physical and mental tiaits 
The childien were all of white, English-speaking parentage A 
prelimmaiy comparison with the Heilman revision of the Chapman- 
Sims scale (11) shows the gioup to be comparatively homogeneous, 
and selected fiom the middle classes with none of extiemely high or 
low socio-economic status. The obseivations were made at the 
hospital during the fust three days of life, and thereafter once a 
month at the Institute foi a pciiocl of approximately an houi. Each 
child was brought in by appointment, on or near his birthday, and, 
in so fai as possible, at a time of day when he was most likely to be 
awake and playing The mothei usually came with the child and 
was piesent duiing the entiic peuod. The tests weie made bv the 
writer and by a pediatucian (Dr. Lotta Wolff) In addition, there 
was usually a recorder (Miss H E Neall) in the loom, who sat 
at a table and wrote down the reports of the expenmenters, and 
made a running account of the baby's behavior and also of signifi¬ 
cant featuies in the mother’s reactions 

The program during this observation period consisted of tests of 
mental and motor development, reflexes, some physiological measuics, 
anthropometric measuies, and (on alternate months) photographs. 
Moving pictures were taken, at longei mteivals duiing the early 
months, and later, with the beginning of locomotion, eveiy month 1 

As a result of this schedule the child was confionted bv a great 
many unusual stimuli, and received considciable handling by people 

4 In addition to these data the piogram included a socio-economic history 
taken by a social worker who made home visits, pienatal and neonatal data, 
x-rays, and immunity tests At three-month intervals, information was ob¬ 
tained about diet, sleep and elimination habits, and exposure to fresh air 
and sunshine, Records of dentition and illnesses were also kept 
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to whom he was unaccustomed. For the sake of getting accurate 
and complete records, and maintaining optimum cooperation, every 
attempt was made to keep the child happy But, in spite of this, 
the situation was exciting and in many cases distuibing to him During 
the observations at the Institute, it soon became evident that there 
were wide variations in the degree of distuibance of these infants 
as indicated by such objective signs as are easily observable One 
such sign of emotional upset, ciying, we have legalded as a failly 
valid measuie of the child’s emotionality because, in the newborn in¬ 
fant, it is usually a symptom of distress, and because it remains a pre¬ 
dominant means of rcgistenng discomfort 01 annoyance tlnoughout 
the fust year of life It seemed advisable to keep a lccoid of this 
ciying in legard both to its effect on the tests made, and as a measure 
of diftei cnees in affective behavior of the children. 

Such a test situation as tins offeis a liumbei of advantages in the 
observation of emotional reactions. Fust, a wide variety of stimuli 
were presented, allowing for obseivation of behavioi undci varied 
conditions Another concomitant of this method is the lange in 
intensity of the emotions elicited. In a test devised expiesslv for 
observation of emotional behavioi, it is necessaiy to limit oneself to 
emotions of slight intensity in older to maintain cooperation through 
a series of visits. But when physical tests are being made, the 
mothei is moie inclined to accept them as necessaiy, even though 
the child cues lustily In this way we have obtained records of an 
unusually wide lange of intensity as compaied with most experi¬ 
mental studies Again, the cumulative material on the same chil¬ 
dren makes possible the study of individual affective tendencies It 
also eliminates the possibility of appaient fluctuations being due to 
variations in the sample. Finally, since practically the same stimuli 
weic repeated each month, the children’s leactious to the same things 
at difteient ages could be compared 

On the otliei hand, there are some definite limitations which must 
be taken into account The fact that this material was secondaiv 
to our main purpose often resulted in vaiiation of the conditions in 
older to get the best possible lecords in otliei things The effect 
of this vaiiation was to shorten the ciying time of the moie excitable 
infants as compaied with the calmei ones These diffeiences in 
treatment were unavoidable, as it was important to obtain most of 
the reactions and test measures while the child was in a quiet, happy 
mood, and it was important to have the continued cooperation of 
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both mother and child foi lepeated visits Cases in which either a 
mother or child was high-strung, 01 easily distuibed, demanded moie 
cautious handling, and occasionally even the omission of some of the 
tests seemed expedient. 

A brief description of the procedme followed will give an idea of 
the situations to which the child was submitted. The ordci of giving 
the tests was not invaiiable (depending on a child's patticular dis¬ 
likes, and on his age), but as a mlc they occuued in the following 
sequence 

Mental test (unless child was asleep or diowsy) 

Undressing 
Physiological tests 
Skin reflexes 
Photographs 
Motor tests 

Anthropometric measurements (except length) 

Postural reflexes 
Weight and length 
Dressing 

This order placed fust the things which were least disturbing and 
the things which it Was more impoitant to mcasuie while the child 
was quiet. The tests weie given to the young infants in a crib or 
on a canvas table, later, in the mother’s lap, and, in the last three 
or four months, in a high chair before a table, and on the creeping 
path 

The mental test period was usually a happy one of plaving with 
toys, although occasionally some crying occurred if, for example, an 
attractive toy was lemoved while the child was still interested in 
it. The reflex responses were elicited by tapping or stroking the child 
at certain body points, and by placing him in certain positions 
Adequate stimulation of the so-called postural lcflcxcs—such as 
resistance to head turning, nystagmus and “jump pattern”—tended 
to provoke crying, especially in the older ages The physiological 
measures—pulse rate, breathing rate, blood pressure and temperature 
—did not, as a rule, cause crying until the second half year, 2 when 

2 The primary differentiating factor here seemed to be that not until about 
this age did the children discriminate between a familiar situation and 
one in which there were atinngc persons and instruments to which the 
child was not adequately adjusted Such a situation, when it was discrim¬ 
inated, tended to induce a sense of confusion and insecurity, manifested 
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all but the bicathing count became potential cry-producing stimuli 
When locomotion began, creeping and walking were tested on a 
"creeping path" covcicd with a long strip of muslin and brilliantly 
illuminated by motion picture lights The locomotion itself, of 
course, would not cause crying, but the conditions under which it 
was observed—being sepaiatcd fjom mothci, the blight lights, and 
the noise of the camera—were frequently upsetting, especially to the 
child who was not accustomed to being taken about to stiange places. 
The most annoying of the anthiopomctnc measures were length, 
weight, and the head measuiements, any of the other measurements 
were also common sources of ciying, because they involved some con¬ 
finement of movements, and, latei, because the instalments were 
strange to the child. 

Schedule E, which is herewith reproduced, was used for a dc- 
sciiptive lecord of the affective behavioi of the child dm mg the test 
situation All conditions which might he of emotional significance, 
as well as the emotional lcsponses themselves, were iccoidcd on 
this form. The time of day at which the test was given and the 
time of the next nuising of the child weie lecoided These, with 
the wakefulness checked in 5, and special notes on physical condi¬ 
tions, formed a basis for working out lclationships of crying to the 
testing situations themselves Undei Situations which tesult in 
crying wcie listed all of the conditions during which crying occuircd, 
specific stimuli involved in the test situations, or evidences of internal 
or other exciting conditions After each situation the continuity and 
intensity of the cry as judged by the recoidei was noted bv code 
letters. These letters are given with their descriptive terms undei 
Naiine of ay, whcic the ones which most neatly described the dy¬ 
ing for the entne period weie encircled The total duiation of cry¬ 
ing was measuied on a cumulative stop-watch and the total examina¬ 
tion time recorded. From these the percentage of the period during 
which the child cued was computed 

Situations which inhibited the ciying were listed and described, 
with a brief note indicating then comparative efficacy Situations 
which lesultcd in positive lesponses of smiling, cooing, etc., were 

objectively in fear responses and crying In addition to these responses to 
what might be called the emotional potentialities of the situation, there is 
the fact of increase in general motor activity with age, so that those tests 
which involve a limitation of bodily movements over a continued period 
(as counting pulse) are actually more confining to the older children, and 
consequently meet with greater resistance and provoke more crying 
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SCHEDULE E 


Name of child 
Observer 

1. Situations which result m ciyfng - - - - 

2, Nature of cry 

0 Continuity (n) intermittent (b) (o) very persistent 

1 Intensity (x) slight whimpering (y) (z) violent oiying 

2 Totol duration of crying - 3 Total examination tune 

,4 Pcoceckres emitted berauajs of cryiiig - - 

3 Situations whioh inhibit crying (picking op, auditory stimuli, eta) 


Dnto 


. Tima (0- 


( 2 ) 


Age Case No 

Time of next, nursing 


i Situations svlnch result In positivo responses of smiling, cooing, eto _ 


5 AVaVefulness 

0 On arrival 

1 On departure . - 

2 Ordinarily at this lima (Til's renorl) 

Sou nil i!*p 

I>re*»y ] 

AmL» | 

U«l» 




- 

0 Degree of ''strangeness" 1 

Shy—unreserved. 

7 Activity 

Inactive—vigorous 

8 Speed of movements 

Slow—rapid „ „ „ „ „ „ 

0 Responsiveness 

0 To toys 

Slight—marked 

1 To persons 

S'igbt—marked 

10 .Amount of poaitiyo behavior 

Negative—positivo 

J1 Irritability 

Excitable—calm , . _ 

12 Emotional tone 

Happy—unhappy 

1 

fl 

3 

1 

ft 

A 

1 

.... 


- 




„ 

Description of M's reactions 









OWEHBITV OF C*UronHU-I t m7mr m Oran WllMU Form Dll l|n l»U 
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described, with the responses which were made in each situation and 
an estimate of their amount The observer checked, also, on a foui- 
point scale, the wakefulness of the child as indicated in his bc- 
havioi on arrival and on depaiture, and the mother’s rcpoit of his 
usual bchavioi at this lioui when at home 
From the records thus obtained, with a minimum ot mterpieta- 
tion, we hoped to foim a classification of the causes of civing which 
would be free fiom preconceived notions. We soon found that the 
crying often appealed to be due to othei than the conditions of the 
experiment as such, and we felt that we could judge fiom the at¬ 
tendant ciicumstances what these causes were. These developed into 
a gioup of about ten factors which occuned lepcatcdlv, so that it 
was possible to give each an exact desenption and to assign to them 
code letters foi gieater ease of recording. As a new or unusual cause 
which failed to fit any of these categoncs was noticed, it was de¬ 
scribed on the recoid, and if it was repeated seveial times, a code 
designation was given it also. There wcic 13 causes of crying thus 
identified dm mg the year. At the close of cadi examination pcuod 
the experimented reviewed the situations under which the child 
cried, and reached a decision as to which of these causes were in- 
stiumental. These wcie then enteied on the schedule m the older of 
their importance Since each expeumenter was attending to the 
child’s behavioi at difteient times during the hour, the lctteis weie 
assigned on the basis of a combined judgment after discussion. We 
took pains to make the judgments as objective as the conditions pci- 
mitted, especially in icgard to possible diifciences in attitude toward 
the cluldieii at diffeient ages. Our judgments weie based on (a) 
the situation, ( b) the natuie and continuity of the cry with its ac¬ 
companying behavioi, and (c) its inhibition The 13 causes may be 
descubed as follows 

Specific test situations Ciying in response to specific test situa¬ 
tions occurred when the stimulus was applied, was frequently ac¬ 
companied by stiuggling, and stopped soon aftci the stimulus was 
discontinued. 

Continued handling During the testing of the reflexes and 
measurements, crying started after handling was begun, and con¬ 
tinued as long as handling continued, whatever the stimulus. 

Fatigue at the end of the test "Fatigue crying” started neai the 
end of the period, and continued dining dressing, and was often 
accompanied by yawning, rubbing the eyes, oi drooping 
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Internal conditions. This refers to any physical condition of the 
child which seemed to cause him. to be in pain or discomfort, i.c,, 
slight illness, temperature, or a cold. We differentiated fiom this 
Colic pam, which was judged by its continuity, lccuircnce, and relief 
when gas was expelled; Sleepiness, as expressed in diooping of head, 
rubbing of eyes, and a tendency to fall asleep when left alone; and 
Hunger, judged by the recuirence of the cry, the lapse of time since 
the last feeding, by a tendency to suck available objects, and by the 
cessation of crying after feeding 

Stiangcness of the place and peisons When a child is old enough 
to make such differentiations, strange peisons and place—if he is not 
taken about frequently—are a definite stimulus for erving This 
usually occuvicd when the child was fust brought in, or when he was 
taken from his mother for some of the tests It was also evidenced by 
clinging to the mother and turning awav fiom the experimenter. 
Crying fiom this cause stopped when the child became accustomed to 
the place, and when held by, or allowed to lcmain close to, his 
mother. 

Being put down. Between two and six months the child appeals 
to enjoy being held and being in an upright position, though still 
unable to pull himself to sitting. He not infiequcntly cries when 
laid down. This crying could be stopped by picking up the child or 
propping him in a sitting position 

Interfeience with play activities. If a child was doing something 
happily, and an adult interfered, he sometimes cried, struggled, and 
indicated in other ways his desire to return to the lntcnupted 
activity 

Postural discomfort. This occurred rarely, and in a few infants 
who seemed always to cry when put in certain positions—the out¬ 
standing example was to being laid prone 
The last two causes in the list differ from the others in that they 
are definitely learned 01 “conditioned ” They are* 

rr Spoiled” behavior. This was evidenced in the child’s peisistence 
m crying to gam his ends, or in the readiness with which the mother 
acceded to his cry, and by the lack of physiological evidence of dis¬ 
turbance—blood pressure and pulse rate lemaintng normal 
Adverse, conditioning. It was found that in ceitam cases, when a 
child was old enough to remember something from one visit to the 
next, he cried at first sight of the experimenter, though he had not 
cried at sight of other strangers; or he cried at the end of the mental 
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tests when his chan was turned toward the mother so she could 
undress him, 01 on the hist sight of some instalment before the 
child was closely appioached or touched with it This seemed to be 
a definitely conditioned displeasure response to certain situations 

These classifications are necessaiily subjective, and it was often 
difficult to determine what were the effective causes 3 It was also 
true that, if a child cried continuously for a long pei lod due to such 
things as continued handling 01 colic, this would obscure possible 
crying due to moie specific things such as the test situations 01 pos¬ 
tural discomfort In such cases, only the picdommant cause was, 
of necessity, recorded. Since in oui further treatment of this ma¬ 
terial we ate concerned primarily with group aveiages, the pioblem 
of the reliability of classification is less serious than if we were deal¬ 
ing with individual diffeiences. 

Results 

The occuncncc of these different causes, the natuic, and the amount 
of crying at each month for the group of 61 infants, weie tabulated. 
From these we may discover any tendencies in the unpleasant emo¬ 
tions, as expressed by ciying during the examination penod 

In considering the nature of the ciy, the judged continuity of 
crying which was characteristic of each child at each period was 
compaied with the judged intensity These weie tabulated for each 
month separately, but since theie weie no age differences in the 
relations of these two factois to each other, wc have combined the 
tabulations for the entire twelve-month penod This table (Table 
1) indicates the relationship between the intensity oi vehemence of 
crying, and its continuity or persistence It x\ ill be seen at a glance 
that the vehement crying is almost always persistent, the slight 
whimper is inteimittent, while modciatc ciying has an aveiage 

a It is inteiesting to compare our classification with Baider's (6) Although 
our data were taken under different conditions from hers, we find the same 
fundamental causes opeiating, so that both lists include many of lire same 
items, through differences in interpretation have caused the division lines to 
be made differently in the causes which are more complex or depend upon 
more subjective judgments Thus, where she has fear, and social influences, 
we have adverse conditioning, "spoiling,” and strangeness oj place and 
persons. Other differences are due to the observational conditions, i e , we 
made every effort to eliminate strong sensory stimuli fiom our experiments, 
and the child was not observed in sleep, while, on the other hand, the 
conditions of our experiment made necessary long continued handling by 
persons with whom the child was not familiar 
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TABLE 1 

The Intensity of Crying in Relation to Its Persistence 


Persistence 

Slight 

whimpering 

Vehemence 

Moderate 

Violent 

Total 

Very peisistent 

4 

85 

20+ 

293 

Average 

33 

203 

21 

257 

Intermittent 

189 

74 

11 

274 

Total 

226 

362 

236 

824 

No crying 


1 


41 


degree of continuity, though it is much moie vaiied in its peisistence 
than cither the vehement cry or the whimpct Since the peisistence 
of crying is indicated more objectively in the total ciying time, which 
lends itself more leadilv to statistical ticatmcnt, only tile lattci will 
be treated in fmther detail This preliminary tieatmcnt has shown, 
however, that as a rule, tlnoughout the fiist year, long crying time 
is indicative of more vehement crying and hence gicatci emotional 
disturbance. 

Since there weic no significant sex diffeienccs in either amount or 
causes of ciying, the sexes have not been sepaiated in the data 
piesentcd in this papei. 

The percentage of the total examination penod that each child 
ciicd at each visit was computed. The median peiccntagc 4 of ciying 
foi each month is given in Table 2 Since on the odd months pic¬ 
tures were taken, necessitating a greater amount of handling and 
additional unusual cricumstances, tlicic was a tendency for more 
crying at these ages The fiequency distributions of the percentage 
of crying during tests which included photogiaphs and those which 
did not show foi the lattei a gicater predominance of gases with 
less than 5% of crying, As for the gencial tiend of the figuics, theie 
is evidence of a tendency foi the amount of crying to become pro¬ 
gressively less until the child is about four months and then to in¬ 
crease again, especially after six months The long crying times glow 
less frequent with advanced age, but with a slight increase again to¬ 
ward the end of the year The penods with less than 5 % of crying 
follow in general the tiend of the medians 

The diffcicnees in amount of crying are evidently not all due to 

‘The median was used here instead of the mean because the distribution 
was skewed toward the longer crying intervals, making the mean spuriously 
high as a picture of central tendency 
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TABLE 2 

Percentage or Crying in Relation to Age and Taking or Photographs 


Month 

Median Over 35% 

P" N* p N 


Less than 5% 

P N 

1 

20 00 

41 7 



16 7 


2 


12 86 

14 0 



28 0 

3 

17 50 

25 4 



17 9 


4 


9 64 

11 8 



38 9 

S 

15 71 

15 5 



27 5 


6 


12 50 

8 7 



31 0 

7 

13 57 

15 3 



23,0 


S 


11 56 

15 0 



39 6 

9 

15 00 

166 



18 5 


10 


17 08 

12 5 



196 

It 


17.86 

11 5 



23 0 

12 

16 25 

22 6 



15 0 


Mean 

21 64 

17 19 





Median 

17 05 

13 78 





SD, 

18 29 

15 21 





Frequency Distributions or Plrcentagc of Crying During Picture-tiring 


Months and Non-picturf-takino Months 





Percentage of crying 




0- 5- 

10- IS- 20- 

25- 30- 35- 10- 45- 50- 

55- 60- 

65- 

70- 75- 

80- 

4 9 

14 19 24 

29 34 39 4 1 49 54 

59 64 

69 

74 79 

8+ 89 

P* 62 42 

37 33 27 

17 24 26 8 7 6 

6 3 

4 

1 3 

2 1 

N* 99 37 

37 38 26 

28 22 16 8 5 4 

4 1 

- 

- 2 

1 - 


*P stands lor months in which pictures were taken, N for months in 
which pictures weie not taken 


these two kinds of cxpci imcntal situations Theic seems to be a defi¬ 
nite shift in the duiation of ciying, which might be taken as indicative 
of periodicity, showing gieater emotionality during the fust month, 
and, again, from seven months till neai the end of the year. How- 
evei, the leasons foi these ticnds are probably to be found in a study 
of the various causes of ciying, especially their 1 dative frequency at 
succeeding ages, rather than in any cyclical change in “general emo¬ 
tionality.” 

All causes of ciying attributed to each child at each age were tabu¬ 
lated The five most frequent causes are lepresentcd graphically in 
Figure 1 From this and Table 3 it may be seen that specific test 
situations (a) were the most frequent cause at all ages. These con- 
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0 2 4 6 8 10 12 

MONTH 


FIGURE 1 

sisted largely in restrictions of the infant’s movements, handling him, 
and often changing his position to an unaccustomed one They are 
shown here to be consistently effective annoyers to a large propoition 
of the infants throughout the first year of life Although these 
specific test situations wcie by far the most fiequent causes of crying, 
they were usually associated with very short peiiods of crying, since 
the child stopped as soon as the stimulus was lemoved. In the early 
months, fatigue at the end of the test (ri) was one of the most fre¬ 
quent causes, but, as the children grew older, its importance dimin¬ 
ished fairly rapidly. A less frequent cause with the same trend was 
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TABLE 3 

The Relative Occurrence or the Causes or Crying at Each Month 
(Percentage of All Causes) 


Causes 

1 

id 

3 

4 

Month 

5 6 

7 

8 

9 

10 

11 

12 

Specific test 

27 3 

38 6 

28 0 

30 0 

35 1 

33 7 

36 8 

33 0 

27.9 

28 8 

29 4 33 0 

situations 

Handling 

25 5 

10 8 

14 0 

160 

14.9 

14 9 

17 2 

13 2 

19 8 20.7 20 6 

194 

Fatigue 

20.0 

30 1 

21 5 

23 0 

14 0 

13 9 

6 9 

75 

10.8 

9.0 

49 

87 

Internal 

5 5 

3 6 

43 

00 

3 S 

20 

69 

57 

3.6 

1 8 

3 9 

10 

conditions 

Colic 

12 7 

4.8 

6 5 

20 

26 

20 

0 0 

1 9 

00 

00 

0,0 

00 

Sleepiness 

1 8 

1 2 

22 

40 

70 

4.0 

46 

75 

8 1 

63 

5,9 

29 

Hunger 

3 6 

24 

54 

90 

26 

3 0 

23 

28 

0.9 

09 

20 

39 

Strangeness 

00 

0.0 

22 

5 0 

11.4 

99 

14 9 

17 0 

21 6 26 1 

24 5 

214 

'‘Spoiled’' 

3 6 

48 

54 

6.0 

5.3 

79 

9.2 

94 

5.4 

3 6 

5 9 

68 

Put down 

0.0 

12 

75 

3 0 

00 

4.0 

00 

0,0 

00 

00 

00 

00 

Interference 

00 

00 

00 

00 

0.0 

0.0 

00 

00 

0.0 

0,0 

10 

1 0 

pQsUnal 

00 

24 

32 

20 

3 5 

50 

1 1 

1.9 

1,8 

1.8 

10 

00 

discomfort 

Adverse 

00 

0.0 

00 

0,0 

00 

00 

00 

0.0 

00 

09 

10 

1 9 

conditioning 


colic (e). When it occurred in a lccord, it was of importance be¬ 
cause it was in general associated with long ciying time. Continued 
handling (c), though frequent as a cause dunng the fust month, 
dropped abruptly in its position at the' second month, and then 
gradually increased duiing the rest of the yeai. The drop at two 
months is, perhaps, indicative of the infants’ better adjustment to 
an environment in which handling occuis. The later increase is 
probably related (because of its departuic from usual home treat¬ 
ment) to a still moic marked increase with age of another cause; 
of crying, namely, the strangeness of place and persons (i) These 
last two causes together make up a large proportion of the ciying 
dunng the second half year. 

The other causes of crying, which, due to their infrequent occur¬ 
rence, have not been repicsented graphically, with few exceptions 
show a faiily even spiead throughout Two causes, spoiled behavior 
and sleepiness, show some increase during the middle of the one-ycar 
period. The latter is probably due to a change of the child’s eating 
and sleeping schedule, combined with the mothei’s failure to change 
the appointment at the Institute to a more suitable time of day. 
The spoiled behavior cuive may be of some significance in keeping 
the medians as high as they are in months four to eight. Why it 
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should diminish as soon as it does is hugely a matter of conjecture, 
but tlus test situation is piobably not adequate to obtain a trus 
picture of tlus type of behavior. Temper at intei fetence, and ad¬ 
verse conditioning appear only ill the last two and thicc months, 
respectively The lattci shows evidence of the beginning of a curve 
whose fiequency will piobably increase consideiably during the next 
few months. 

The graphs in Figure 1 indicate the reasons for the apparent de¬ 
crease in emotionality at the middle of the yeai They show that 
the crying is made up of reactions to a number of unlike causes, 
some of which become less effective with matuiation, while others 
become increasingly effective Tile result is that though these causes 
overlap theic is a pcnod at about six months in which they are all 
comparatively infrequent. All, that is, except the specific test situ¬ 
ations, which are associated with ciying times of short dmation, and 
which show no tendency to change in frequency during the entire 
age range. 

What may appear on the surface as penodicity in general emotion¬ 
ality, turns out on closer analysis to be the resultant of various 
factors When the total crying time during this particular cxpeii- 
mental procedure is considered, there would appeal to be slightly 
less “emotionality” between four and seven months. But if crying 
for any one of the causes is taken alone, the pcuod of greatest emo¬ 
tionality may shift to almost any month, depending on the cause 
chosen In the only other study covering a similar age lange, with 
which the wiiter is familiar, Lippman (20) agrees with the present 
results in reporting an increased amount of ciying between and 
10 months But it is evident that in anv similar investigation a 
change in the trend could piobablv be pioduced if the experimental 
program were altered so as to present a different distubution of the 
provocative factors. The apparent periodicity in emotional dispo¬ 
sition is best interpieted as due to the combined effect of many speci¬ 
fic emotional tendencies, each of which has its own period of waxing 
and waning, dependent on the complexity of the inciting situation 
in relation to the individual’s ability to establish an adequate adjust¬ 
ment. 

Up to this point, the analysis of periodicity has been in terms of 
group averages. It is, of course, possible that individual infants may 
have fluctuations in general emotional level which are dependent 
upon individual factors in their development, rather than upon any 
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TABLE 4 

Intercorrelations between the Crying Indices at Different Aces 


Mean index for months 
1-3 4-6 7-9 10-12 


Mean 

1-3 

+ 38 

•f 22 

+ 15 

index 

4-6 


4- 26 

+ .18 

for 

months 

7-9 



+ 66 


general principles of emotional matui ation Such reactions could be 
studied by systematic daily obseivation, but would baldly be detected 
by the piescnt method of monthly testing 

It was the general impression of the expenmcnteis that there was 
little change in any given child’s affective disposition from month 
to month, that certain babies were neaily always calm, “good” babies, 
while otheis were high-strung and difficult to appioach, it was 
charactciistic of many that they usually cued somewhat, but could 
be easily comfoitcd. Since the other objectives of the investigation 
made it advisable to prevent the high extremes of crying time (the 
high-stmng babies being handled with greater caution), it has been 
pointed out that the situations weie by no means identical foi cvcrv 
child, noi for the same child at diffcicnt ages Correlations weie 
computed between the aveiage percentage of crvmg (“crying in¬ 
dices”) for the foui thiee-month intervals as shown in Table 4 
Since the correlations computed in the same way foi two-month 
intervals arc not significantly diffeient, they have not been included. 
The coefficients of couelation between consecutive qumter years 
arc the highest, being 38+.082, .26± 05, and 66± 054, icspcct- 
ivcly, Thcie is, theiefoie, in spite of the invalidating factors men¬ 
tioned, some positive i elation between adjacent periods, especially 
in the last half vcai. Ovei longer intervals the ielation decreases, 
showing the consistency to hold only ovei slioit developmental 
peiiods. The low conclations at fiist may to some extent be due 
to a lack of emotional consistency, but they piobably depend more 
on the greater idle of vanable internal ns compaicd with external 
stimuli dunng the fiist six months. On the basis of the piescnt 
evidence, it is, of couise, impossible to state what factoi or group 
of factors aic lesponsible foi the dcgice of consistency shown It 
may be that the relatively higher couelation between the last two 
quaiter years is due to a cumulative effect of early emotional condi- 
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tioning, as expressed in the development of characteristic attitudes 
toward the test environment Or it may be that a moje stabilized 
emotional level is beginning to emerge, as a result of the inhibition 
of deviate tendencies. These and othei considerations deserve to be 
treated in more intensive studies of children undei daily observation. 

A cursory review of the oiiginal data sheets conoborates the 
impression that there is some consistency in the causes which elicit 
crying in any given child. The child who is strange continues to be 
so over a period of months, it is always the same few childien who 
dislike being laid prone; it is the same children who from one month 
to the next are “spoiled,” etc For example, Case 26 nevei cried 
because of the strange situation, while Cases 32 and 46 both cried 
from this cause, at seven consecutive visits For live visits Case 2 
cued whenever laid prone. Similai instances of the repeated effect¬ 
iveness of ccitain causes could be given in the case of the majority 
of the childien. 

A number of other possible factois, for which data were available, 
were found to have no effect on the crying. The mental test scores and 
the percentage of ciymg, for the entire twelve-month period, correlate 
— 098. The correlations for the individual months aie similarly 
close to zeio Since ciying because of the strangeness of the situa¬ 
tion is probably dependent on mental development, a coefficient of 
correlation was computed between the age of fust ciying foi this 
cause, and the average sigma score in the mental tests for the three 
months closest to its appearance. The correlation, — 12, is, again, 
of no significance. The relation of this cause to mental development 
is probably obscured by variations in training and in the home 
environment, foi the discnmuuition of strangers is definitely related 
to mental maturity. No relationships weie found between the 
amount or the causes of ciying and sex, biith order, buth weight, oi 
socio-economic ratings [Heilman revision of the Chapman-Sims 
scale (11)]. It is possible that a definite relation might be found 
with health, and with the affective attitudes of the paients In 
further studies of our data we hope to compare the ciying with 
other negative responses and with positive lesponses, with other 
measures of emotionality, and possibly with intelligence and attitude 
measurements of the parents. 

In general, the present findings aie in accord with those of H E 
and M C Jones (14) and of Bridges (4). Most, if not all, of 
the crying responses of these infants could be described as occurung 
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with a failure (peihaps only momentaiy and partial) to make an 
adequate adjustment to the situation as it was perceived by the 
child The total response vaned from a massive reaction elicited 
by sudden physiological distuibance to active, directed attempts to 
legulate the environment This latter behavior, of course, was in 
the foim of an adjustment, as it was effective in bunging about 
relief through external agencies If one can conclude that the orig¬ 
inal condition of unpleasant emotions is a marked interference with 
the noimal functioning of the oiganism, its first expiession may be 
that of undiffeientmted distiess, while somewhat later feai and 
rage evolve, depending for then differentiation—at least so far as 
the onlooker is concerned—on a submissive attitude of withdrawal 
or on an active combative attempt to lemove the annoying stimulus. 
Whether theie is a cleai distinction between these in the infant’s 
consciousness must remain a mattei of conjecture, but it is probable 
that any such distinctions would be vague and 1 uduncntaiy, since 
even in adults the two emotions often ovcilap, or give way to each 
othei in lapid succession 

Little attempt has been made to deteimine what emotions accom¬ 
panied the ciymg, as the reactions seemed, especially m the eaily 
months, largely undifferentiated Cry mg when brought mto a 
stiangc 100 m, or when handled by stiangcis, may ieasonablv be 
classified as a fear leaction It occuis sooner or later in all of the 
babies except the few who see many people, and who have been 
taken about frequently from eailv infancy. It docs not occur until 
the child is old enough to discitminate the unusual elements in the 
situation (14) and is most reasonably attributed to the fact that the 
habitual responses to familiar situations aie inhibited and no ade¬ 
quate adjustment to the stiange situation is ieady, the result is a 
blocking of positive lesponses and behavior marked by shrinking and 
withdrawing Of the other causes of ciying, continued handling 
seems sometimes to elicit the emotion of fear, sometimes rage, but 
often what appears to be simply distress. Rage frequently seems to 
be characteristic of "spoiled” crying, crying when laid down, tempei 
at interfeiences with existing conditions, and (in the case of the 
older children) resistance to confinement of movements in the 
specific test situations No stimulus which elicits an emotion can 
be relied upon to produce invariably the same emotional response 
unless it be the undiffeicndated erving of the very young infant. 

Since a child’s emotions are due to specific causes which are effect- 



326 


JOURNAL OF GENETIC PSYCHOLOGY 


ive at Ins level of development, a knowledge of what circumstances 
cause negative emotional reactions in children at difteient ages can 
be used to advantage, both by parents and by those who aie conduct¬ 
ing experiments with children. If one knows what things arc likely 
to be distuibing at any given age, he can make an intelligent effort 
to avoid them. An outstanding illustration in the first year is that 
of fear of the strange situation The babies who were most disturbed 
by the experiments were those who were never taken anywhere ex¬ 
cept for their monthly visits to the Institute, and who saw few 
people outside of the immediate family. Such children will be 
afraid of the doctoi who may be called in for illness, 01 of friends 
and relatives who call If, on the other hand, they me somewhat 
accustomed to strange persons and places duiing the period when 
these disci limitations are developing, such experiences will be less 
radically unusual, and, accordingly, less hkelv to cause stiong fear 
leactions. The experimenter, for his pait, must learn a very cau¬ 
tious appioach to babies who are past six months old, he must select, 
at least foi the early part of the period, experimental situations in 
which he himself plays a vevy minor iole In a similar way, one 
could indicate how crying for other causes may be decreased by a 
specified control of the conditions 

Summary 

In an experimental period in which infants wcie handled and 
observed for approximately an houi, the average amount of crying 
amounted to 15% of the total examination time Theie was a 
tendency for crying to become of shorter duration aftei the fiist 
month, reaching its lowest point at four months, then increasing 
again somewhat during the rest of the year. 

When the different causes of crying weie considered, it was found 
that some were outgrown nnd others acquired as the children grew 
older. In the earlier months crying resulted mostly from internal, 
organic causes—bodily pain and distress; latei the external environ¬ 
ment became an incieasingly potent factoi Such factors as fatigue 
at the end of the test, and colic pam, became relatively less import¬ 
ant than fear of the strange situation and dislike of unusual hand¬ 
ling In other words, the apparent peiiodicity in the amount of 
crying was shown to be due to the fact that the child ten tended to 
cry for different causes at different ages 

Correlations between the percentages of crying at different age 
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levels show some consistency in an infant’s emotionality (tf wc as¬ 
sume that crying is a enteuon), especially during the second half 
year. Whether this is due to innate tendencies or to eaily environ¬ 
mental influences, the data do not show cleatly. The fact that 
there is some consistency in the stimuli which are effective in any 
given child may be an indication of specific conditioning, though it 
does not pieclude the possibility of innate individual differences in 
the readiness with which affective conditioning occurs 

No relationship was found between the amount of ciying and 
mental scoics, socio-economic status, birth weight, birth order, or 
sex 

One cannot determine the nature of the emotions felt by the 
child, but, in terms of overt behavior, lus affective responses toward 
annoying stimuli gradually become divcisiflcd into patterns which 
are similar to those of adult emotions 

The relation of crying to specific causes has a practical beating 
in regaid to child training, and to obtaining optimum experimental 
conditions in the study of children 
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UNE fiTUDE DES PLEURS DES JEUNES ENFANTS PENDANT LES 
TESTS MENTAUX ET PHYSIQUES 
(Resume) 

Dans unc pfinode exp6nmentale ou l’on s'est seivi de 61 jcunes enfants 
et les a observes pendant environ une heure par mois, ila one pleure en 
moyenne pendant 15 pour cent de la dmee totale de l’exp^rience Les 
pleurs ont tendu h devenir d'une plus petite durec apies le premier mols, la 
dur6e etant la plus petite h quatre mois, et devenant un peu plus giande 
pendant ie reste de l’annee 

On a trouve que quelques causes de pleur9 ont disparu et d’autres ont 
et6 acquises comine les enfants sont devenus plus ag£s Dans les premiers 
mois les pleurs ont ete causes le plus souvent par dcs causes interieures 
organiques—la douleur et la souffrance du corps, plus tard, le milieu ex- 
terieur est devenu de plus en plus important, ce qui est montre par de 
telles causes que la peur d’une situation etrange, et l 1 aversion, pour un 
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manieinent non usuel La peuodicluf evidcntc du montant des pleura s’est 
montree due au fait que les enfants ont tendu ft pleurer pour dilf£icntes 
causes ft differents ages 

Les correlations entre le pourcentage dcs plcurs ft differents mveaux 
d’age montrent quelquc Constance dans l’6motionalit6 d'un enfant, surtout 
pendant le deuxieme demi-an 

On n’a trouv6 aucune relation entro 1c montant des pleurs et les resultats 
des tests mentaux, 1’etat sacio-£conomique, Ic poids dc naissnncc, I'ordre 
de naissance, o\i le sexe. 

Les reponses aflfcctives de l'cnfant anx stimuli ennuyeux sc sont diveisi- 
h6cs pen ft peu en formes semblables ft celles des Emotions des adldtcs 

La ielation entie les pleurs cc les causes specifiques a une application 
prntique ft l’cnti ainement des enfants, et a l'npproclic expSnmcntnlc dans 
i'etude dcs enfants 

Baylfy 


EINE UNTERSUCHUNG DES SCIIREIENS VON SAUGLINGEN IM 
VERLAUF GEISTIGER UND PHYSIOLOGISCIIER 
UNTERSUCIIUNGEN 

(Referat) 

Im Verlauf emci Untersuchungsperiode wahicnd der 61 Sauglinge jeden 
Monat ungefahr eine Stunde lang behandplt und beobachtct wurden, nahm 
das Sclireien im Durchschnitt 15% der Prufungs/eit in Anspruch Das 
Schreien eivvies eine Tcndenz zur Verkurzung nach dem ersten Monat, 
erreiebte mit vier Monaten sein Minimum und nahm dnnn walirend den 
ubrigen Monaten des Jahres wieder etvvas zu. 

Es zeigte sich, dass einige Ursachen dcs Schreiens cntwachsen und andere 
eiworben wuiden, als die Sauglinge alter wurden In den fmheien Lcbens- 
monaten wurde das Schreien meistens durch mnerc, orgarmchc Ursachen 
bedingt,—namentlich dutch koiperlichen Sclimerz und korperhehes Unbc- 
hagen Spater nalun die Wirksamkeit der ausseren Umgebung 7U, was 
eiwiesen wurdc in solchcn Ursachen wie z. B Furcht vor der unbekannten 
Situation und Abneigung gegen ungewohnhche Behnndlung Die schcinbare 
Periodizitat dcs Schreiens erwies sieh als durch die Tatsache begrundet, 
dass die Kinder in vcrschicdenen Altern durch vcrschicdene Grundc zum 
Schreien bewegt wurden 

Koi i elatlonen zwischen den Prozenten dcs Schreiens in vcrschicdenen 
Altern eiwiesen eine gewisse Behanlichkeit des Gefnlilstypus einca Kindes, 
besonders wahrend des zweiten Ilalbjahies 

Es zeigte sich kem Vcrhaltms zwischen dem Betrag an Schreien und den 
an Geistesprufungcn erthaltenen Zahlen, dein sozial-ekononnschen Stand, 
dem Geburtsgewicht, Geburtsrangj und Geschlecht 

Die Gefuhlsreaktionen des Kindes storenden Reizen gegenuber diffeien- 
zierten sich allmahlich in Gestalten (patterns) die denen der Gefuhlszu- 
stande Erwachsener gleichcn. 

Der Zusammenhang des Schreienes mit bcstimmten Ursachen ist von 
praktischei Bedcutung fur die Kmdererziehung und fur den experlmentellen 
Angriff (approach) in der Kinderforschung (child study) 

Ba\ley 



THE BEHAVIOR OF WHITE RATS IN A ROTATED 
TUNNEL MAZE** 

Ftoifi the Psychological Laboratory of Brown University 


C K Trueblood 


The experiments leported below arc intended to conti ibute to the 
study of the leceptor piocesses used by the white rat in its maze 
performances, as disclosed in its behavioi upon lotation of the maze 
The fact is well known that lats and certain othci animals will be 
confused when a maze which they have pieviously learned to traverse 
without error or hesitation is lOtated 90 or mote degrees from the 
position of learning The causes of the phenomenon, however, have 
remained somewhat obscure, and theie has been some tendency to 
suppose in the rat some magnetic 01 other special sense of absolute 
direction. 

The view adhered to in the piesent cxpeiiments is opposed to 
such a conception. The rat is hciein assumed not to possess any 
special sense of absolute ducction, nor any rcceptoi processes other 
than those it is known to have, noi to use those it possesses in other 
than the usual ways. The maze lesponscs of rats, or of other 
animals having developed receptor processes, may be considered a 
form of homing, but not in any sense that would icquirc specialized 
rcccptois The maze responses of an animal are conditioned not only 
to the mtta-maze situation of the animal, but also to the extra-maze 
situation, if the extra-maze situation can affect the animal’s receptors 
m any manner, howevei slight. Fuither, the maze responses of an 
animal should be consideied as beginning, not when the animal is 
inserted in the maze, but when, and as, it is taken fiom the home 
cage 

This view of the maze performances of the white lat is based 
partly on the experiments here repoited and partly on experiments 
of prior investigators In particular, mention is to be made of the 
general investigation of Cair (2) of the dependence of the maze 
behavior of rats upon the extia-maze situation, or, as Carr phrased 

'“''Accepted for publication by Carl Murchison of the Editoiinl Board and 
received in the Editonal Office, March 30, 1931. 
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it, "the wider sensory environment in which it is developed ” This 
woik was too extensive to be reviewed in detail hcic, but it in¬ 
cluded experiments in moving and lotating the living cages of blind 
and normal rats which had been tiained to a particular maze, the 
maze lcmaining unaltered duiing changes in the position of the living 
cage. The maze performances of 70% of the normal animals weic 
disturbed, the distuibance appearing in 41% of then tiials, when 
the position in the room of the living cage fiom which they were 
taken was changed, 15 minutes or 24 hours before they were tested 
The greatest disturbance was aftei the 15-minute exposure Foity 
pei cent of the blind animals were disturbed, disturbance appealing 
in 50% of then trials, but only after the 24-hour exposure 

The living cage was also lotated while remaining in the same 
position in the loom, and the animals tested 15 minutes and 24 hours 
latei in an uncovered maze None of the noimal animals were dis- 
tuibed after 15 minutes’ exposure in the rotated position, but after 
24 houis all were distuibed, cirors appearing m 40% of then trials. 
Of the blind animals all were distuibed after the 15-minutc ex¬ 
posure, errors appearing in 57 % of their trials After 24 hours 
90% wete disturbed, enors appearing in 62% of their trials. 

The significance of these expeuments seems appaicnt They are 
evidence of an effect upon the performances of an animal in the 
maze of the stimulation it has received from the home cage pnor to 
running, an effect presumably icitcratcd and remfoiccd by the re¬ 
peated trials necessary to train the animal to automatic maze per¬ 
formance. 

Another experiment to be mentioned in this connection is the brief 
one of Lcuba and Fain (14) The apparatus, unfortunately, is not 
fully dcsciibcd Appaiently, an alley maze, Hampton Court pat¬ 
tern, was used, floor and alley Walls being of wood, the top covered 
with wire mesh The living cage, also of wood and so constructed 
that the animals could see nothing of the outside loom hut the ceil¬ 
ing, was attached to the entrance of the maze The maze could be 
rotated separately, oi maze and cage could he rotated as a unit In 
the latter case the rats were admitted to the maze for tiainmg and 
test trials by raising a sliding door separating the cage fiom the 
maze When the cage was detached, the rats were brought from 
cage to enti ance of maze bv hand or in a wire basket 

When the maze, living cage attached, was rotated 90, 180, and 
270 degrees, no change was observed in the behavior of the four 
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white rats used When, howcvei, the cage was disconnected and 
the maze alone rotated 180 degiees, “the rats behaved as if m. a 
new maze 11 

The importance of this expci iment to the htciatme and knowledge 
of the rotation problem is surely considerable. The expeiiment could 
well be repeated with othci types of maze and living cage and with 1 
a larger number of animals, but as it stands it does much to support 
the view that the maze response begins in the home cage. 

If space pcimittcd, othei expeiiments might be cited m suppoit 
of the view outlined in the foiegoing paiagiaphs. In fact, the mam 
body of the expenmental evidence up to the present time would 
seem to support strongly the declaration oiiginally made by Carr 
that though the maze performance of the lat is laigely a tactual- 
kinaesthetic lesponse to the maze itself, it, nevertheless, depends in 
some degice on a wider sensoiy situation fiom which it is never 
under most conditions wholly fice In other words, the maze 
response is a locality response which begins in the home cage and 
is ordinarily aftcctcd by extin-maze as well as intia-maze influences 
The phenomenon of disturbance upon rotation arises from this fact 
and will always do so unless a maze and procedure are provided 
which will at least exclude the influence of the extia-mazc situation 
upon the annual in the maze. 

It was in the attempt to develop such a maze and pioccduie that 
the piesent expeiiments with the tunnel maze were undertaken 1 

Apparatus 

There Would seem reason to believe that the extia-maze situation 
may affect all of the iat’s receptors At any late, it seems ccitain 
that moie than the visual leceptors are involved, and probable that 
more than the olfactory receptors aie involved. The iat in its 
native habit is, of couisc, a wall-following and semi-undergiound 
animal, and its locality-iesponscs might thus well be mainly tactual- 
kinaesthetic Even so, however, it could have use for distance recep¬ 
tors, and the history of its maze performances suggests that it does 
on occasion use both eves and nose in the maze peiformancc, and 
there is further the possibility, as yet largely untested, that the cai 
is a receptor perhaps as important to the Iocality-iesponses of the 
animal as either the eye or the nose 

indebtedness to Professor W S Hunter for advice is gratefully acknowl¬ 
edged 
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It was hoped by use of the tunnel maze to reduce to some degree 
the influence of the extra-maze environment on all of the rat’s re¬ 
ceptor systems, and, particularly, to lessen the vulnerability of the 
visual and tactile and, to some extent, the auditory and olfactory re¬ 
ceptors as avenues of disturbance It was called a tunnel maze from 
the fact that the rat lan m a tunnel, the sides of which were of 
wood (five-ply buch veneei, three-eighths of an inch thick), and the 
floor and ceiling of ground glass one-eighth of an inch thick Elec¬ 
tric lights were located at intervals beneath the flooi, illuminating 
the tunnel uniformly and in a manner such that the movements of 
the rat could be observed fiom above with the minimum chance 
that the animal would receive visual stimulation from outside the 
maze The apparatus was used in a dark room. 

Figure 1 shows the pattern of the maze, a tuple-T, together with 
a cross-section of the tunnel and light chamber Inside dimensions 
were• A to Hj 25 inches; F to G, 50 inches, C to E and D to E, 46 
inches The inside width of the tunnel (T) and of the light chamber 
( LG) was four inches. The inside height of the tunnel was 3^4 
inches, of the light chamber, 12 inches. The upper surface of the 
flooi of the tunnel was 7 l /i inches above the top of the 10-watt 
Mazda lights, one of which was located at the middle of each 
segment of the maze, six lights in all. P and P repiesent the posi¬ 
tion of the living cages of the rats in certain parts of the experiment 
in which the rats were subject to rotations while living on the maze 




FIGURE 1 
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V represents ventilating holes, \]/ 2 inches in diameter, located at each 
light to prevent heating These openings weie on both sides of 
the apparatus, but only those on one side can be shown m the figures 
The uppei edge of the upper opening in each case was 2 inches below 
the lower sui face of the floor of the tunnel The sides of the tunnel 
and the sides and bottom of the light cliambci were painted with 
three coats of flat white. 

The rat entered the tunnel from a removable lelease box fitting 
into the tunnel at A and was received into a lcmovable end-box 
fitting into the tunnel at whichever of the foui exits, B, CD, E, 
the rat was trained to use Exits not in use were closed with metal 
slides 

As shown in Figure 2, the whole apparatus was mounted on a 
swivel, pcimitting rotation to any position of the compass, pre¬ 
sumably without change of the stimuli which the rat received from 
the tunnel The swivel consisted of a Fold fiont wheel (Model T) 
and bearings, mounted horizontally as shown in the figutc, and 
carrying a squate framework of steel on which the structure of the 
maze rested 



FIGURE 2 
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FIGURE 3 

Positions or Living Cages Relative to the Maze (/?) in Experiment I, 
( 0 ) in Experiment II, and (C) in Experiment III 

The maximum incicasc m tempo atui c of the floor of the tunnel 
aftci two horns of illumination was 4 degrees Ccntigindc Experi¬ 
mental sessions vaiied in length fiom half an hour to two hours, but 
no effect of the slightly increased tcmperatuic was obscivahlc in 
last trials, which did not vary in time oi cnors fiom picccding tuals 
unless rotation or other distuibance was introduced. 

Figure 3 shows the lelative positions of living cages and maze 
in the loom foi the three expenments here described The cages 
stood on small stands 25 inches above the floor in the same room 
with the maze, their distance from the entrance to the maze vaiy- 
mg between 4 and 8 feet During Experiments I and II two cages 
were located on the maze itself in the positions P and P indicated 
in Figuie 1. 
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The animals were earned fiom living cage to maze in the release 
box mentioned above. It was of heavy sheet tin, oblong, and provided 
with a hinged lid in the top by means of which the animal was 
placed inside A door in the forward end, opened by turning a small 
lever on the outside, admitted the animal to the maze. The box 
was 17 inches long by wide by 3high. It slipped inside the 
maze alley at A {Figure 1) to a depth of 3*4> inches. 

The end-box receiving the animal at the conclusion of its run 
was made of wire meshing The entiance was piovided with a 
slide door and with a square projection also made of meshing which 
fitted inside the maze tunnel. The entrance to the receiving box 
was thus a continuation of the tunnel. The outside of the box, 
except the top, was covered with several thicknesses of paper. The 
inside dimensions weie, length 15 inches, width 10 inches, height 
8 inches. 

Procedure 

Twenty-one white rats were used in Experiment I, 32 in Experi¬ 
ment II, and 25 in Expeiiment III. The animals for Experiments 
I and II were Wistai stock, males and females, ranging in age from 
50 to 120 days at the beginnings of the experiments. The animals 
for Expeiiment III were fiom a stiain used by the Biology Depart¬ 
ment of Biown University and were descended from rats originally 
proem ed from a local animal dealer. They weie both males and 
females and varied in age from 50 to 150 days at the beginning of 
the experiment 

Throughout the expetiments the animals were run twice a dav, 
morning and evening. The hour varied among the three experi¬ 
ments but was always so placed that there weie approximately 12 
houis between the two daily sessions 

As a control of possible smell-tracking the animals were grouped, 
in each experiment, in cage groups of 4, 5, 6, or 7, each group being 
trained to use a different one of the four exits All exits were used 
equally throughout the experiments and no two groups used the 
same exit in immediate succession. 

McCollum’s diet, cooked and dried (9, p. 55), was fed during 
Experiment I. During Experiments II and III it was fed as a dry- 
meal mixture, with powdeied skim-milk added, one pait in eleven. 
This was done to save time in the care of the animals and because 
the quantity of food eaten from trial to trial was thus more easily 
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contioiled The factor of food-odor is, of course, minimized by the 
use of McCollum’s diet, whether it is cooked and dried or fed 
as a diy-meal nuxtuie The quantity of food allowed each rat 
during training and test tiials varied between 4*4 and 7 grams 
daily, according to the peifoimances of the animals If an animal 
was running satisfactorily it was permitted to eat foi about 30 
seconds aftci each tnal, and again at the conclusion of the trials 
up to 5^2 oi b x /t. grams. If, howevei, it showed persistent enors, 
it was allowed to eat only aftci each tiial and was given extra 
tiials. Two, or sometimes thiee, trials per animal were normally 
given in each session All animals lcceivcd ficsli lettuce and a small 
quantity of broken dog-biscuit daily The dog-biscuit is included in 
and not additional to the diy rations mentioned above 

Care was taken not to frighten the animals They were handled 
quietly, quick movements being avoided, and were not given tiials 
in the maze until they had been habituated to maze conditions, and 
to the release and end-boxes This was done by picliirunary training 
in a small tunnel straightaway, piovided with ground-glass ceiling 
and flooi, under which electnc lights were arranged in the same 
manner as on the maze The stiaightaway was 21 inches long and 
of the same interior height and width as the maze tunnel. The re¬ 
lease and receiving boxes fitted into it in the same manner as with 
the maze 

The duration of training was longer than is usually the case because 
of the importance of having automatic peiformanccs by the animals. 
It varied from group to gioup, the animals varying in the late at 
which they leached automaticity and in the degree to which they 
maintained it. Approximately 15 days, 30 training sessions or 60 
individual trials on the maze, might be named as the minimum dura¬ 
tion of training, and 21 days as the maximum. No animals were 
tested with lotation until they had maintained automaticity for 8 
to 10 trials 

The rotation tests were given as the second or third trials m the 
experimental session. Two lotation tests in the same compass posi¬ 
tion or in different positions might be given in succession if dis- 
tuibance did not appear on the first tiial The main positions used 
weie 90, 180, 270 degices and 45, 135, 225 degrees, though more 
positions might be used in some cases 

Errors were recorded by tracing on mimeographed outlines of the 
maze pattern the path taken by the animal. The tracings did not 
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follow exactly the actual movements of the rat as is done with the 
cameia lucida, but were meicly schematic indications of what it 
did on the maze, showing where the errors wcxc made and their 
charnctci Enois of two types were counted. ( a ) cases in which 
the xat retraced on the true path, each additional maze segment 
being considered an additional error, and (£) excursions from the 
tiue path, each additional segment of the maze being an additional 
error Movements toward the true path aftei such an exeuxsion 
weie not counted errois, but fuithcr movement away after a paitial 
return was a further crxor. 

Time recoids were taken with a stop-watch recording fifths of a 
second 


Results 

The maze and proccduic descubed here eliminated disturbance 
due to rotation with the 25 rats used in Expcnment III, and sig¬ 
nificantly reduced it with the 53 animals used in Experiments I and 
II. No comment on the difference in behavior between the two 
stocks of animals can he made beyond the fact that the disturbed 
animals were descended from Wistar stock and the undisturbed were 
from the animal dealer stock The only physical differences noted 
between the two strains were the slightly longer head, and the longer, 
smoother, and more compact fur of the Wistar stock, and, possibly, 
their greater vigor, though this is an impression. Both stocks were 
in complete health, aleit, and veiy active thioughoiit the experi¬ 
ments Both showed characteristic disturbances in behavior, about 
equal in degree, when, in a preliminary experiment, an open elevated 
maze which they had learned was rotated 90 or more degrees from 
the position in the room in which they had learned it. 

Carr has pointed out that with the open-top alley-type of maze, 
disturbance caused by rotation is occasional, occuning in a haphazard 
manner, many rotated trials being without error ot lengthened per¬ 
formance time, and the number and character of errors vai ying from 
trial to trial. This is perhaps even more true with the tunnel maze, 
and there is the added difficulty that, with many animals which 
are disturbed, a lessened degiee of disturbance is exhibited. In 
only 4 of the 78 animals tested in these expeiiments was consistent 
disturbance exhibited, disturbance measurable in enois or in ma¬ 
terially increased performance time and manifested in mote than 
20% of the rotated tiials, With many animals disturbance was 
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confined to a single error and lengthened performance time. Some 
distm bailees may have been ascribed to rotation which were 
extraneous distuibances occuinng duiing a lotatcd tual 

Including, howevei, as due to rotation, disturbances which may 
have been extianeous, the rotated tunnel maze still produces irregul¬ 
arities m the animal’s behavior less than Can (2) had secured by 
rotating a glass-topped alley maze coveied with a canvas tent, tent 
and maze rotating as a unit, and less than the wnter had been able 
to seeme in experiments earned out in 1928 with an enclosed 
elevated maze of the same pattern and piactically the same pathway 
dimensions as the piesent tunnel maze 

With the tent-covcrcd maze, tent and maze lotating as a unit, 
Cair rcpoited that 80% of a gtoup of 10 nonnal rats wcie dis¬ 
turbed, errors appealing in 31% of the +8 rotated trials they 
received. The avciage enoi iccoid per animal for the 48 rotated 
tuals was 1 29 

With the enclosed elevated maze, 40% of a group of 20 rats 
were distuibed, cnors appearing in 19% of the 115 rotated trials 
they leccived The aveiage erioi record per animal for the 115 
trials was .32 

With the tunnel maze in Numbei I of the present cxpeiiments, 
28% of a gioup of 21 rats (Wistar stock) were distuibed, crrois 
appealing in 9 7% of the 103 rotated trials which they received 
The average ciroi lecord per animal was 33 

With the tunnel maze in Number II of the present experiments, 
34% of a gioup of 32 rats (Wistar stock) were distuibed, eirors 
appearing in 8.6% of the 230 rotated trials they icccivcd. The 
average error lecoid per animal was .14 
With the tunnel maze in Number III of the piesent cxpeiiments, 
none of a group of 25 rats (animal dealer stock) was disturbed by 
rotation in any of the 104 rotated trials they received. 

As a part of Expciiments I and II, two cages of iats, 15 animals 
in Expenmcnt I, 10 animals m Experiment II, w'ctc trained while 
living on the maze itself, the cages rotating with the maze, though 
not continuous with it as in the expciiment of Lcuba and Fain, but 
placed on both sides of the entrance (P and P> Figure 1), the level 
of the cage floors being 12 inches below the floor of the maze tunnel. 
The regular release box was used but was left in place at A (Figure 
1), the rats being lifted up through an arc of approximately 16 
inches from cage to lid of lelease box. 
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This proceduie further leduccd, but did not eliminate, the dis¬ 
turbance caused by rotation. The lcinaining nregularities were in¬ 
deed so slight and occasional tlipt at the end of Expeiiment I dis¬ 
turbance due to rotation was thought to have been eliminated. 
Repetition of the woik, howcvei, in Expeiiment II indicated that 
there was still a slight rotation nicgulmity. Of the 15 animals 
handled in this manner in Expenment I, 13% were distuibed, crrois 
appearing in 2.3% ot the 84 rotated trials they icceived The 
average eiror lecoid per animal for the 84 trials was 035 Of the 
10 animals handled in this mannei in Experiment II, 20% were 
distuibed m 4 0% of the 50 rotated tiials they received The aver¬ 
age error lecord pei animal for the 50 trials was .08 

The degiec of nregularity in distuibed animals as shown by in¬ 
dividual time and ciror scores (see Table 1 below) indicates not 
only fewer animals disturbed but disturbance noticeably less in 
degree when the cage is on the maze than when it is at the side of 
the room, In the majotity of cases distuibance disappeais In one 
case, however (Rat No 9), the animal exhibits distuibance when the 
cage is on the maze and not when it is at the side of the room. 
No explanation of this case can be offered beyond the suggestion that 
the irregularity exhibited when the living cage was on the maze may 
have been extraneous distuibance occuiring in a rotated tnal. It 
was confined to one trial. 

The phenomenon of adaptation is believed not to affect the data 
in Table 1, although the same rats wcie, of coutse, rotated in the 
same maze to many of the same lotatcd positions when the living 
cage was on the maze and when it was at the side of the room. 
Carr has held that adaptation to one set of living-cage-mazc rela¬ 
tions does not give adaptation to another, and the experience of the 
present writer confirms this view Fuither, Rats 1, 2, 5, and 6 of 
Table 1 received their first rotated tiials living in a cage at the 
side of the room, whereas Rats 3, 4, 7, 8, 9, and 10' received their 
first rotated tiials living in a cage on the maze, 

The results secured with the tunnel maze may be made clearer 
by comparison with results obtained by the writer and another 
experimenter in 1928 in another rotation expeiiment. An elevated 
maze of the same pattern and substantially the same pathwav di¬ 
mensions as tile tunnel maze was used. It also was a triple-T, and 
the part of the pathway corresponding to AH in Figuie 1 was 24 
inches long, as against 25 in the tunnel maze. FG was 50 inches, 
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TABLE 1 


Rat No 

Average 

time 

first thiee 
rotations 

Enors 
first three 
rotations 

Total 

lotations 

given 

Average 

time 

Total 

enois 

Trials 

with 

error 



Experiment I 






Cage at Side of Room 




1 

11 6 

4 

5 

12 4 

7 

2 

2 

8 9 

3 

6 

5 5 

3 

1 

3 

12 4 

5 

3 

124 

5 

1 

4 

33 4 

6 

5 

21 1 

6 

1 

5 

41 8 

S 

6 

29 4 

8 

3 

6 

IS 0 

5 

6 

98 

5 

2 



Cage on the Maze 




1 

20 

0 

5 

2 1 

0 

0 

2 

1 5 

0 

5 

1 5 

0 

0 

3 

3 0 

0 

6 

28 

0 

0 

4 

46 

0 

6 

47 

0 

0 

S 

24 

0 

4 

25 

0 

0 

6 

1 8 

0 

4 

1 8 

0 

0 



Experiment II 






Cage at Side of Room 




7 

96 

4 

5 

6.7 

4 

1 

8 

11.9 

5 

5 

8 1 

5 

2 

9 

29 

0 

4 

28 

0 

0 

10 

45 

0 

4 

40 

0 

0 



Cage on the Maze 




7 

4.3 

1 

5 

34 

1 

1 

8 

2.2 

0 

5 

2 1 

0 

0 

9 

90 

3 

5 

6.5 

3 

1 

10 

2 1 

0 

5 

2 1 

0 

0 


CB and DE ) 48 as against 46 inches in the tunnel maze. The maze 
pathway was 2 inches wide and was elevated 30 inches above a solid, 
linoleum-coveied pLatfoini mounted on casters to facilitate rotation. 
As an unenclosed maze, it was rotated in the open 100 m by revolving 
the platform 

To make an enclosed maze, a large wall-boaid box with lunged 
ceiling was built around the maze on the platfoim in a manner such 
that maze and housing lotated as a unit The housing was prac¬ 
tically light-tight, and the enclosed maze was used in a dark room 
with the only illumination in the interioi of the housing and that 
reduced to the minimum requisite foi observation of the animals 
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This was done through peep-holes cut in the end of the housing and 
coveied with darkened glass. An enclosed release box similar in 
principle to the one employed in the present expctiments was used 
to carry the animals from living cage to maze. 

Table 2 is a tabular summaiy of the results obtained in rotation 
of the three kinds of maze Theie aic also shown some of Cair’s 
results in rotating the tent-covered alley maze. His data in many 
respects are not comparable to the present lesults, since he used a 
more complicated maze. They aie compaiable, however, in per¬ 
centages of animals distuibed 

The open elevated maze considerably exceeds the others in the 
degree of disturbance which lotation causes in the peifoimances of 
the animals Although simpler than the alley maze of Can, it shows 
a higher percentage of trials with enor. Something of the sort might 
be expected, foi of all the types of maze hcie compaied the open 
elevated brings the animal into closest lelations with the extia-mazc 
envnonment, and hence most exposes it to changes in stimulation due 
to rotation Not only did the animals pei forming on this type of 
maze show the greatest disturbance, but they showed what it seems 
reasonable to regard as orientation on the basis of extra-maze land¬ 
marks. Like Cair’s and Lashley’s animals in similar situations, they 
were oriented to the locality in the 100 m rather than the locality on 
the maze, where they had been fed before rotation 

Though the open elevated maze exceeded the uncovered alley- 
maze in disturbance of animals upon rotation, the enclosed elevated 
maze caused considerably less disturbance than the coveied alley maze 
The percentage of animals disturbed in the enclosed elevated maze 
is 50% against 80% in the alley maze, and the percentage of 
trials with error 19 against 31. Part of the difference is no doubt 
due to the simpler pattern of the elevated maze, but part might 
reasonably be supposed to lie in the differing character of the two 
maze pathways and the differing character of the rat’s pciformanccs 
on them Carr does not disclose the mannci in which his maze 
was mounted—whether it rested directly on the floor or on casters. 
In either case, however, the pathway of the enclosed elevated maze 
might conceivably be better insulated against changes in stimulation 
in the pathway due to moving the maze over the floor than the alley 
maze, for the legs supporting the pathway of the enclosed elevated 
maze did not rest directly on the floor but on a particularly solid 
platform, and not directly on the platform, but on a large square of 
heavy linoleum covering it. 
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Aside, however, fiom the physical charactexisties of the pathway, 
the behavior of a rat on an elevated maze is somewhat difteicnt from 
its bchavioi in an alley maze On the elevated maze the animal 
appaicntly comes to depend less on its contact than on its distance 
receptors, even, it would seem, oiienling paitly by means of the 
lattci 2 And, if the animal depends on its distance receptois moic 
on the elevated maze than it does in the alley maze, and if it is the 
stimulation of the distance leceptors, particulaily the visual, which 
the enclosed elevated maze tends to keep most constant under rotated 
conditions, it should follow that the animal would be less distuibed 
when lotatcd on the enclosed elevated maze than when rotated in the 
covcicd alley maze 

This view is to some extent supported by the diffenng degree and 
charactei of disturbance shown by animals on the open and enclosed 
elevated mazes Distuibance is not eliminated by enclosure of the 
elevated maze, but it is consideiably reduced, and orientation seems 
practically eliminated. Of the animals peifoinnng on the open 
elevated maze 100% were disturbed in 90 6% of the lotated trials, 
against 50% disturbed in 19% of the rotated trials on the enclosed 
elevated maze. Furthei, the residual megulaiitv exhibited on the 
enclosed elevated maze was what might be described as diffuse or 
, non-specific, compaied with that on the open maze Disturbance 
might be exhibited only in lengthened peiformance time; or eirors, 
if made, might occur almost anywheie on the pathway It seems 
i icasonable to suppose that such phenomena are characteristic of 
behavior not much influenced by the visual leceptor system At all 
events the receptoi system the influence of which was most reduced 
by enclosure of the elevated maze was evidently the visual, since 

a In this connection mention may be made o£ a striking experiment by 
i Vincent (29, p 182), A group of norma! white rats had been conditioned 
in an alley maze equipped with removable 9ides After they had leached 
1 aulomaticity, the sides weie l amoved and the maze converted into a 
] sideless elevated maze’ “The rats had to relearn the maze almost as if 
i it were a new problem The old habits did not meet the situation The 
J animals went out upon the maze with flattened crawling bodies, they clung 
, to the edges with their toe?, they followed these edges with their vibussae; 

they used apparently eveiy tactual-cutaneous help possible While the 
* fewer initial and total errors seem rathei good evidence that something 
was cairied over from one maze to the other, the fact that it took over 
eleven trials on an average for the relearning (as ngainst sixteen for the 
original learning), ns well as the evidence of the observed behavior, in¬ 
dicates that the habit had to be re-established through new sensory aids" 
(italics not in original) 
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[he housing used did not completely insulate against sound or odor, 
and the maze pathway was the same with both open and enclosed 
mazes 

Compaiison of the results secuied by using the enclosed elevated 
maze with those secured by use of the tunnel maze extends the same 
line of thought The tunnel maze, which still fuithei reduces dis- 
tuibancc undei lotated conditions, does so presumably by keeping 
constant not only the stimulation of the animal’s visual receptors— 
which it docs, doubtless, no moie efficiently than the enclosed 
elevated maze—but also by keeping constant the tactual, and piob- 
ably the auditoiy, stimulation which the animal receives from the 
passages of the maze. Foi, since the tunnel maze revolves unifoimly 
on a single cential pivot instead of making moic 01 less variable con¬ 
tact, by means of casters, with a moie or less vaiiablc flooi suifacc, 
it would appeal unlikely that the intcnoi chaiactcristics of the tunnel 
would be altered by rotation sufficiently to affect the lat’s tactual or 
kinaesthctic receptors. 

Such an inteipietation is suppoited by the degree and charactei of 
the disturbance exhibited in the tunnel maze Irregularities have 
become still more vague Disturbance in many cases can only be in¬ 
ferred from hesitation on the part of the animal And not only is 
disturbance apt to be more vague when it appeals, but it fails to 
appear in an increasing percentage of animals. This fact seems 
fuither to confiim the finding of Watson and Carr that the maze 
lesponse of the lat is predominantly tactual-kinaesthctic ■ Animals 
which are not distuibed by rotation of the tunnel maze—and it 
appears that appioximately 50% of those used in Expci iments I 
and II, and all of those used in Expciiment III, are not—may be 
animals which depend in their maze responses mainly on their contact 
leceptois and then proprioceptois 

The relation of the gencial facts of distuibancc as here exhibited 
to the leported finding of Leuba and Fain, that disturbance ceases 
when the living cage is made continuous with the entrance of the 
maze, is not cleai In the fiist place, the investigators have not 
described their equipment in a manner which will enable the readei 
to form a precise undeistanding of the leal relations between the 
mtia-maze and extia-maze environments of the animal Such 
desciiption as is given, together with the diagram, suggests that the 
maze was of the open-top alley-type, hut one knows nothing of the 
construction except that the maze was “of wood,” and neithci the 
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width of the alleys noi the height of the alley sides is disclosed, 
though, the latter is a fact, probably, of considerable significance 
More is said of the living cage: “The walls of the living cage were 
of wood Wire mesh was stretched houzontally within the cage, 
about six inches below the top of the sides, so that the lats, when in 
the cage could see only a limited poition of the ceiling” (14, p. 242) 

To attempt inteipictation of this significant expciiment in the 
absence of accmate information as to the nature of the relation be¬ 
tween the intia-maze and extia-maze environments of the animal is 
a doubtful enterprise, but it may be undertaken. Apparently, an 
open-top alley maze was used, and as has already been pointed out, 
the behavioi of the animals in an alley maze strongly suggests that 
in this type of maze they rely mamlv on then tactual and kinaesthetic 
receptor systems for oiientation Accordingly, it seems reasonable 
to suppose that cessation of disturbance when the living cage is con¬ 
nected with the maze is due chiefly to the fact that, as far as the 
receptor systems on which the animal mainly depends are concerned, 
connection of living cage and maze is simply the most effective 
method yet devised of eliminating the extra-maze cnviionment as a 
deteiminer of the animal’s behavioi, When the living cage is con¬ 
tinuous with the maze, and this type of maze is used, the rat may 
reasonably be described as preponderantly a kinaesthctic-tactile animal, 
responding in an environment in which the stimulation of the recep¬ 
tors, being preponderantly kinaestheiic-tactile, is not appreciably 
changed by rotation 

When, however, the living cage is disconnected, even to the 
slight extent to which it was disconnected in Expenments I and II 
here reported, the behavior of the animal becomes in greater part 
determined by the stimulation of its distance receptors, and hence 
by the extia-maze environment Evidently, then, its responses, which 
are now determined by both the intra-maze and extra-maze environ¬ 
ments, will be affected when the relations between the two sets of 
determiners of its behavior are disrupted by rotation. 

Whether this interpretation is correct or not can be tested onlv 
by repetition of the Lcuba-Fam experiment with a larger number of 
animals and with other t>pes of maze, particularly the elevated 
maze. 

Conclusion 

In summary, it may be said that experimental studies of this prob¬ 
lem up to the present time suggest the following general inferences 
with respect to the behavior of white rats on rotated mazes. 
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The behavior is a type of homing response which, however, is not 
determined by any special receptor that can be thought of ns the 
agency of a sense of absolute dnection Only the regular receptors 
are involved They aie affected, and the consequent orientation of 
the animal is detei mined, by at least two, and in most cases three 
classes of stimulation (a) the stimulation from the home cage, 
(b) the stimulation from the intra-maze situation of the animal; 
and (c) the stimulation fiom the c\tia-mazc situation. 

During the penod of tiainmg, if cage and maze remain in a fixed 
position of learning, the animal becomes conditioned to a certain 
fixed set of lelations obtaining between these three classes of stim¬ 
ulation. 

Rotation of the maze or the cage disrupts this fixed set of lelations 
and hence disturbs the animal 

The experimental elimination of disturbance caused bv rotation 
is accomplished when the living cage is made continuous with the 
maze, and an enclosed or semi-cncloscd maze used, thiough the 
facts («) that extia-maze stimulation is thus practically excluded, 
and (b) that rotation, in this instance, docs not alter the relation 
between intra-maze and home cage stimulation The same result 
is approached for some rats and reached for others by use of the 
tunnel maze technique It is reached for those animals, apparently, 
which depend most on their contact receptors and their propriocep¬ 
tors 
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LE COMPORTEMENT DES RATS BLANCS DANS UN LABYRINTHS 
A TUNNEL MIS EN ROTATION 
(Resumd) 

On a entrain^ 78 rats blancs de deux lignfos diffcrcntcs, 53 d’une lignta 
et 25 dc 1’a litre, A travcrsci tin labyrinthe A tunnel oil ils n’ont pas Atfi 
influences visuellement par ce qul se trouvait A I'extericur du lobyiinthe A 
la fin de l'entrainement, on leur a fait siibir des rotations du labyrinthe vers 
plusicurs directions de la boussolc Chez les 25 nmmaux d'unc lignde le 
d£inngement qui painlt oidmanement dans 1c comportemcnt dcs nmmaux 
pendant la rotation d’un labynnthe a ete eliinint Chez le9 53 ammaux de 
I’autrc lignee il a 6t<5 trds redmt, au point dc vtic du noinbre dcs aulmnux 
deranges, et dc l'etendue du derangement montre chez les animnux individ- 
uels, mcsuiS par le nombre des 6prcuves oil le derangement parait. 

De celles-ci et d’autres experiences r£sum£es dans 1'articlc, on tire la 
conclusion que les rendements du tat blanc dans le labyrinthe sont une forme 
du comportement dmge vers la maison ou les jecepleun dc l’annnal sont 
influences, et sa onentation consequente determine par deux nu molns et 
dans la plupart des cas trois classes de stimulation, (1) la stimulation de In 
cage-maison; (2) la stimulation du labynnthe, (3) la stimulation de ce 
qui se trouve A I'exterieur du labynnthe, Pendant l’entralnement l’ammal 
devient conditionnA A un groupc fixe dc relations trouvAes entre ces trois 
classes de stimulation La rotation du labynnthe ou de la cage rompt ces 
relations et d6iange l’animal On elimine ce dArangement au moyen d'ex- 
clure 1’infliience de 1'eKtirieui du labyrinthe sur les riceptcurs de l’ammnl, 
et an moyen d'empecher le changement des relations entre la stimulation 
du labynnthe et celle dc la cage-maison caus£ oidinairement par la rotation 
On attemt un tel rdsultat chez plusieurs ammaux, ou en joignant la cage A 
un labynnthe semi-enferme, ou en se servant dc la technique du labyrinthe h 
tunnel decrit, 


Trued lood 
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DIE TATIGKEIT WEISSER RATTEN IN EINEM ROTIERENDEN 
TUNNELLABYRINTH (ROTATED TUNNEL MAZE) 

(Referat) 

Es wurden 78 wcisse Ratten aus zwei vcrsclucdencn Gattungen—S3 au 3 
der einen nnd 25 aus der anderen Gattung—m der Durchkreuzimg ernes 
Tunnellabyrinthes drcssiert, wobei veihindcrt wmdc dass sie dmch die 
ausserliclie Umgebnng des Labyrinthes visucll bccinflusst wurden Nach 
Vollendung der Dressicrung wurden sic Rotationsbcwegungen des Laby- 
rinthes nach versch/edenen Kompassrichtungen untenvorfen Uei den 2J 
Tieren der einen Gattung schied die Storung die sich gewohnlich nach 
Rotation ernes Labyrinthes m dei Tatigkeit zeight aus Bern den 53 Tieren 
dei anderen Gattung wurde die Storung wcsentlich vermindett, sowold in 
Bezug auf die Zalil der gcstoiten Tiere wie auch in Bezug auf den Grad 
der an cnlzelnen Tieren crwicsenen Stoiung, an der Zahl der Vcrsuche 
gemessen in denen sich Verwirrung gczcigt hntte. 

Aus diesen nnd anderen in der Abhandlung besprochcnen Versuchcn 
wtrd gefolgert, dass die Labynntht.itigkeiten der weissen Rattc erne Art' 
heimsitchcndc Tatigkeit daistellen, vvobci die Rezeptoren des Tieres beein- 
Jlusat nnd seine folglichc Onentierung bestimmt werden dutch wemgstens 
zwei nnd meistcnfalls drei Reizarten* (1) den Reiz aus dem Heunkafig 
(home cage), (2) den Rciz aus dem Labyrinth, (3) den Rciz aus der 
Umgcbung nusserhalb des Labynnthes Wfthrend der Dressicrung wird 
das Tier dtirch eine bestimmte Gruppe von Verhaltmasen bedingt, die 
zvnschen drei Reizgruppen bestehen Rotation des Labyrinthes oder des 
Kafigs unterbricht diese Zusammenhrmge und stort das Tier Eine solche 
Storung wird dadurch ausgeschlossenj dass man die Einwirkung der nusscr- 
lichen Umgebung des Labyrinthes auf die Rezeptoren des Tieres ausschaltet 
und die Abanderung der Verhaltnisse zwischen dem von dem Labyrinth 
und dem von dem Heimkafig ausgeubten Reiz, welche gewohnlich durch 
die Rotation verursacht wird, veihindcrt. Eine solchc Ausschliesaung wird 
bei vielen Tieren erzielt, entwedcr dadurch, dass man den Heimkafig un- 
unterbrochen in ein halb emgehegtes (scmi-cnclosed) Labyrinth ubergehen 
lasst, oder durch das heschriebene Yerfahren des Tunnellabyrinthes 

Truerlood 



AN INVESTIGATION OF COLOR VISION IN THE 
HOODED RAT* 1 

From the Psychological Laboratory of the University of Pittsburgh 


Norman L. Munn 


Introduction 

The only picvious cxpeiunent on color vision in the rat is that of 
Watson and Watson (9) in which albino and hooded rats wcic shown 
to be coloi-blmd While the animals could discimunatc between 
monochromatic patches of ted and green and yellow and blue light, 
contiol tests showed the led to have little 01 no stimulating value 
and yellow to have a much gieatei stimulating value, in tcims of 
brightness alone, than the blue When the colors weic approximated 
to each othei in biightness the lats could no longer discriminate be¬ 
tween them 

The woik of Yerkes (II), Waugh (10), and Hopkins (3) with 
mice have yielded somewhat similar icsults. Ycikes found that red 
possessed little stimulating value and that dancing mice could not 
discriminate between colors as such. lie used coloied papeis and 
light filters as stimuli Waugh used similar methods to those of 
Yerkes and failed to find evidence of color vision m the common 
mouse Hopkins, using colored papeis and spectial lights, found 
one mouse which seemed to give evidence of coloi vision. This 
mouse “distinguished between red and each of a great number of 
neutral intensities and showed certain other significant differences 
from the mice already dcscubed in mode of choice It was shown 
that his ability to discriminate between two neutral light fields of 
diftcient intensities was not as fine as would be icquircd to explain 
the results on the basis of brightness discrimination. . . The con¬ 

clusion appeals to be justified that tins specimen could see the color 
red as a quality” (p 489) The mice tiaincd to discriminate blue 

*Accepted for publication by Carl Murchison of the Editorial Board and 
received in the Editorial Office, June 23, 1931. 

’I am indebted to Dr Dnvenpoit Hooker of the Department of Anatomy 
of the University of Pittsburgh foi donating the rats and to Dr Robert T 
Hance of the Department of Zoology of the University of Pittsburgh for 
the room in which the experiment was conducted 
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could not discriminate it fiom Heiing gray Number 13, while those 
trained to discriminate red could not discriminate it fiom Hermg 
gray Number 49 Since Hopkins docs not state in detail the con¬ 
trols used in his experiment with the one mouse that discriminated 
red, one cannot make a critical evaluation of tins result 
The above expenmenteis used a modification of the Ycrkcs-Watson 
discrimination apparatus. This appaiatus has lecently been subjected 
to criticism Fields (2), Lashley (5), and Munn (6) have found 
that visual discrimination pioblems which could not be masteied in 
the Yeikes-Watson appaiatus have been readily mastered in other 
apparatuses It has been pointed out, in explanation of this result, 
that the Yerkes-Watson technique d,oes not foice the animal to react 
to the stimuli appearing at the ends of the alleys thiough which he 
goes in making his responses. Much of the activity manifested in 
the apparatus has no ncccssaiy connection with the problem to be 
masteied. The apparatus, furthermore, is so constructed that the ani¬ 
mal, if he discriminates at all, must do so from a distance arbi¬ 
tral ily set by the experimental Thus there is no lecognition of 
the focalizing ability of the subject. Since the apparatus proved so 
inadequate for pattern discrimination, there is a chance that the 
results on color vision might be reversed if a more adequate appara¬ 
tus weie used. This is one of the considerations which led to the 
present experiment 

The above expeiimenters attempted to set up color discrimina¬ 
tion without first determining the brightness value foi the animal's 
eye of the colors to be disci iminated. They started the experiment 
with colors of different brightness and, after a discrimination had 
been obtained, either increased and dccieased the brightness of the 
stimuli, or substituted various intensities of gray for the positive or 
negative stimulus In every case, except the one mentioned by Hop¬ 
kins, this has led to a loss of discrimination There is a chance that 
the animal, when confronted by two colors of different brightness, 
may respond to brightness (which is known to be the easiest of all 
discriminations for an animal to make) and not to color as such, 
even though the color discrimination might be possible. If the ani¬ 
mal were responding to brightness differences, it is not likely that 
he would be able to transfer immediately to color when the bright¬ 
nesses were equated. 

It seems to the writer that the only way in winch one could obtain 
unequivocal results on color discrimination would be to fiist deter- 
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mine the brightness equivalents (for the animal’s eye) of vanous 
colors, and then attempt to obtain a discrimination between two 
colors of the same brightness This was done m the present ex¬ 
periment 

The writer planned to use monochromatic Wrattcn filters in 
Older to approximate spectral colors It was thought advisable, 
however, to carry on a preliminary experiment with Hering papers 
If this experiment gave any evidence of color discrimination, a finer 
determination could then be made with the filters. As a matter 
of fact, howcvci, the results of this preliminary experiment were so 
decisive as to make a continuation of the experiment seem unncccssaiy. 

In the present experiment, then, the brightness values for the rat’s 
eye of the Hering yellow, blue, green, and red papers is presented 
The brightness values are in terms of the Hering grav senes of 50 
steps The expciiment also includes a determination of the ability 
of the hooded rat to discriminate between two colors of cqunL bright¬ 
ness (to the mutual). These colors arc Hcung yellow and Hering 
green 

Apparatus and Method 

Apparatus. The apparatus has already been descubed in detail 
(6) It consists essentially of a discrimination chamber at the end 
of winch arc two doors containing the stimuli to be discriminated 
The door containing the negative stimulus is locked from behind 
while the other door is free to open upon being pushed by the ani¬ 
mal’s nose An electric gild extending across the apparatus in front 
of the doors enables the expenmentei to shock the animal whenever 
lie appioaches or touches the incorrect door. Behind the doors is a 
food chamber where food is placed at a point equidistant from both 
stimuli. Each door contains a spring which causes it to close after 
the animal has passed into the food chambei Tins pi events ictrac- 
mg into the discrimination chamber after a response has been made. 
A 60-watt lamp placed 12 inches above the entrance door at a point 
equidistant from both stimuli was the source of illumination, The 
apparatus used in this experiment differed fiom the one described in 
my other experiment (6) in only one respect. A 2-inch partition 
similar to those used in the Yerkes-Watson apparatus was placed 
between the two doois. The response of the animals was sometimes 
so fast that it was almost impossible to give them a shock before they 
turned and entered the correct door after finding the incorrect one 
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locked The 2-mch paitition was sufficient to slow up the animal’s 
lesponse and allow the experimenter to close the electiic circuit while 
the rat was on the grid in fiont of the incoiiect door. 

Method. The method has also been described in detail (6). The 
animals weie fiist allowed to nin thiough the apparatus to the food 
box foi several tnals with both doors open. After the association 
between running thiough the app,u at us and obL.uning food had been 
set up, both doois were closed, but not locked. Keithei of them 
contained stimuli to be disciimmated. Aftei the animal had learned 
to push the doois open with his nose in oidci to obtain food, the 
stimuli’ were inseitcd, the incoiiect door was locked, and the expeu- 
merit piopei was begun The stimuli weie, of course, changed fiom 
side to side of the apparatus in a chance order They could be slid 
out of a gioovc in the doois and exchanged 

The stimuli weie cut fiom flesh Heung papers. Each stimulus 
consisted of a squaie of Hering gray or coloied paper, 10 centimeters 
on the side, pasted in tlie ccntet of a piece of black cardboard which 
would just slide into (he groove in the dooi The paper was care¬ 
fully pasted so that no wi inkles appeared in the stimuli. 

A response was always counted as incorrect if the animal touched 
the negative door A lesponse was consideied coirect only when the 
animal appioachcd and cnteied the door containing the positive stim¬ 
ulus without having made a positive lesponse to the dooi containing 
the negative stimulus. Thus the tcxtuie of the paper comprising 
the stimulus could not aid the animal’s discrimination. Other pie- 
cautions against the use of extraneous stimuli were as follows’ A 
screen hid the experimenter from, the animal’s view; there was no 
curicnt in the grid until the animal had stepped on it and the ex¬ 
perimental had closed the switch; fresh stimuli wcic insetted fiom 
time to time to pievcnt a possible use of olfactoiy stimuli, both doors 
weie unlocked at times to determine whether possible vibrations of 
the unlocked dooi, as the animal ran towards it, were aiding the dis¬ 
crimination; the stimuli weie xvithdiawn and leinserted from time 
to time, whether the Older of presentation called for a change or not, 
in order to deteimine the influence of the noise of making the change, 
the animal was always returned fiom the food box to the entrance 
of the discrimination chamber by the same route to prevent the 
possibility of a position habit based upon a difference in the routes 
after correct and mcoriect responses, finally, the animals were not 
handled by the experimenter during the expenment, but weie carried 
in a box from food chamber to entrance. 
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The initial disciimination was between a 100 cm 2 patch of colored 
papci and a patch of Hexing gray papei Number 50 of the same 
size. Aftei the disci imination had been inasteicd, the brightness of 
the giay was approximated, one step at a time, to the brightness of 
the color until the animal could no longei discriminate If the dis¬ 
ci imination bioke down on, say, Hex mg giav Number 15, it was 
considered that the biightness value (foi the rat) of the color being 
disci iminated was appioximately equal to Heiing gi.iy Number 15 
In this mannei the biightness equivalents of the foui Heimg piimary 
coloxs wcie deteimined In the final expeiiment two colois of ap¬ 
pioximately equal brightness (foi the iat) weie used as stimuli 
The method was the same throughout the entire expenment except 
that shock was not administered duiing the appioximation senes 
The experiment was begun with foui hooded mts obtained fiom 
the Depaitmcnt of Anatomy of the Univcisity of Pittsburgh. Two 
of these rats died befoie the expenment had been completed, hence 
complete data are available for only two lats The animals were 
fed a daily lation of sunflower seeds, biead and milk, Giape Nuts, 
and lettuce leaves Bread and milk and sunflowei seeds were used as 
lewaid during the experiment Fnjm 20-50 daily trials were given 
each lat These weie given duiing the noon hour in a darkened 
room The rats were biought from a well-lighted room at the begin¬ 
ning of each day’s tiials 


TABLE 1 

Discrimination detween IIering Gray No 50 and IIering Yellow 
Y ellow positive 


Trials 

Peicentage cositct in 20 trials 

Rat l Rat 2 Rat 3 



20 

35 

'■Htl 


40 

40 



60 

30 



55 

55 



50 

50 



70 

65 



60 

80 

160 

75 

50 

75 

180 



75 

200 

80 

60 

100 

220 

90 

75 

100 

240 

90 

95 

100 

260 

100 

100 

too 
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TABLE 2 

Approximation of the Gray to the Brightness of the Yellow 


No of the 
Hering gray 

Rat No 2 
No of 
trials 

Percentage 

correct 

No of the 
Hering gray 

Rat No 3 
No. of 
trials 

Percentage 

correct 

50-15 

360 

U 

50-15 

360 

98 

14 

20 

85 

14 

20 

80 

13 

10 

100 

13 

10 

80 

11 

10 

100 

12 

10 

80 

12 

10 

100 

11 

10 

100 

10 

10 

90 

10 

10 

100 

9 

10 

100 

9 

10 

90 

8 

10 

90 

8 

10 

100 

7 

20 

75 

7 

20 

70 

6 

10 

70 

6 

10 

70 

8 

10 

80 

8 

10 

80 

9 

10 

100 

9 

10 

90 

8 

10 

100 

8 

10 

80 

7 

10 

60 

7 

10 

50 

8 

10 

80 

8 

10 

50 

7 

20 

65 

8 

10 

50 


Results 

y elloui-Giay Discrimination. It will be seen from Table 1 that 
from 180 to 240 trials were necessary to set up a disciiminatrtm be¬ 
tween black (No. 50) and yellow. The animals were trained to 
react positively to the yellow stimulus. Table 2 presents the re¬ 
sults obtained when the brightness of the gray stimulus was gradu¬ 
ally increased Henng gray Number 49 was substituted for Num¬ 
ber 50. As this did not affect the accuracy of response, Number 48 
was then substituted This procedure was continued with every 
step in the Henng-gray series until the rats could no longer dis¬ 
criminate. Aftei the lesponse broke down, I went back toward the 
darker grays several steps and again determined the threshold. 

From the table it will be seen that the bughtness value of the 
yellow stimulus was approximately equal to Hering giay Number 
7. Neither of the animals could discriminate yellow from Henng 
gray Number 7, whereas they could maintain a high accuracy of 
discrimination with Number 8. The lecord for rat Number 3 shows 
that he did not regain the discrimination of Number 8 after his final 
breakdown on Number 7, This is because he developed a left posi¬ 
tion habit during the preceding tnals and I did not take tile trouble 
to retrain him. 
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TABLE 3 

Blue-Gray Discrimination 

Approximation of gray to the brightness of the Hering blue 


No of the 
Hering gray 

Rat No 2 
No of 
trials 

Percentage 

correct 

No of the 
Hering gray 

Rat No 3 
No. of 
trials 

Percentage 

correct 

50-32 

200 

93 

50-32 

190 

96 

3t 

10 

90 

31 

10 

100 

30 

10 

90 

30 

10 

90 

29 

10 

50 

29 

10 

60 

31 

10 

100 

31 

10 

80 

30 

10 

80 

30 

10 

80 

29 

10 

70 

29 

10 

70 

28 

10 

70 

28 

10 

80 

27 

10 

50 

27 

10 

70 

26 

20 

65 

26 

20 

55 


Blue-Gray Discrimination . It was not necessary to retrain the rats 
for this expeiimcnt When Hcnng blue and Hering gray Num¬ 
ber 50 were presented the subjects discriminated the blue without 
further training. The approximation of the gray to the brightness 
of the blue was carried out as before. Table 3 picscnts the data for 
this experiment It will be seen that the disci lmination was main¬ 
tained from gray Number 50 to Number 31. At Number 30 the 
rats began to show unusual hesitation and at Number 29 they could 
no longer discriminate Further trials demonstrated that the thresh¬ 
old was at approximately 30 This was true for both of the sub¬ 
jects 


TABLE 4 


Green-Gray Discrimination 

Approximation of gray to the brightness of the HcTtng green 


No of the 
Hering gray 

Rat No. 2 
No of 
trials 

Percentage 

correct 

No of the 
Hering gray 

Rat No 3 
No of 
trials 

Percentage 

correct 

50-11 

+30 

100 

S0-11 

430 

95 

10 

10 

90 

10 

10 

80 

9 

10 

1 60 

9 

10 

70 

11 

10 

90 

8 

10 

80 

10 

10 

90 

10 

10 

90 

9 

10 

80 

9 

10 

80 

8 

10 

80 

8 

20 

70 

7 

20 

+5 

7 

20 

55 

8 

10 

80 

8 

10 

80 
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The lmghtness value of blue for the eve of the r.it seems, then, 
to be at about Hering gray Number 29 

Green-Gray Disci immation The lats needed no further training 
to (hsciiminatc between Hering gieen and Henng giay Number 50 
Their responses were perfect for the initial 10 trials and they main¬ 
tained a high degiec of accuracy fiom Numbei 50 to Number 11, as 
Table 4 shows At Number 10 they began to show hesitation, Num 
bers 9 and 8 could be discriminated with an accuiacy of 80%, and 
Numbei 7 could not be discriminated with bettei than chance accu 
racy. Hence the hiightncss value of giccn was shown to be appioxu 
matcly equal to Hcring giay Numbei 7 
Rerl-Guiy Disa mu nation. Table 5 shows that the rats could not 
discriminate between led and Henng giay Numbei 50 Rather than 
train them in oidei to see whether the disciimination could be mas- 
teied, I thought it better to start with a light giay (using this, in¬ 
stead of the coloi, as positive stimulus) and deciease the buglitness 
of the giay I started lat Number 2 with Henng giay Numbei 10. 
He discnmmated this giay fiom the led without training, apparently 
still retaining the biightness discnmination fiom the other experiments. 


TABLE S 

Rim- Gray Discrimination 

Approximation of gray to the brightness of the Heiing red 


No of the 
Henng gray 

Rat No 2 
No of 
trinls 

Peicentage 

correct 

No of the 
Hering gray 

Rat No 3 
No of 
tuals 

Percentage 

coircct 

50 

50 

44 

50 

SO 

50 

10-35 

260 

98 

20-35 

160 

. 98 

36 

10 


36 

10 

100 

37 

10 


37 

10 

100 

38 

10 

90 

38 

10 

80 

39 

10 

60 

39 

10 

SO 

40 

10 

70 


20 

85 

39 

10 

90 

41 

20 

50 

40 

20 

85 


10 

60 

41 

20 

75 

41 

10 

70 

40 

10 

90 


10 

90 

41 

10 

60 

41 

10 

50 

40 

10 

90 


10 

100 

41 

10 

60 

41 

10 

40 

37 

10 

90 




38 

10 

90 




39 

10 

80 




40 

10 





41 

10 

40 
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Rat Numbei 3 was staitcd with Hcring giay Numbei 20, to winch 
he lesponded without tunning Both nits gave good evidence of 
tlieii ability to discriminate between Henng gray Numbei 40 and the 
red, but no evidence of ability to disciiminate when Henng gray 
Numbei 41 was the positive stimulus 
This expeiiment seems to indicate that Henng red and Henng 
giay Numbei 41 weic of approximately equal biightncss foi the nits 
used I expected to find the animals bi caking down at a lower 
bnghtness than this Hopkins (3), with his mice, found an inability 
to discriminate between red and Henng giay Numbei 49, but lie 
does not say whethci all of the steps below that giay weie used. 
Washburn and Abbott (8), using rabbits as subjects, found red to be 
equal in bnghtness to Henng gray Numbei 46, although only tlucc 
giays weie used Kittiedgc (4) found that calves could disciimmate 
between Henng giay Number 5 and red, but not between gray 
Numbei 15 and red Only two grays weie used, however Other 
woikeis in the field have demonstrated that red lias low stimulating 
value. [See Stagner (7) for a review of this liteiatuic] 

The only compaiable data concerning the otliet colors aie those 
of DeVoss and Ganson (1) on cats, wherein they found that blue 
has low stimulating value, and those of Hopkins (3) in which blue 
seemed to be equivalent to Henng Number 13. Neithei of these ex¬ 
periments involved a caieful determination by using the whole series 
of grays 

Disc/limitation of Two Calais of Equal Bnghtness I hardly ex¬ 
pected to find two of the Hciing colors so close m biightncss value as 
gieen and yellow were found to be (If these colors had not been 
of the same bnghtness to the lat I should have found it necessary to 
use filters and a moving light to regulate the brightness value of the 
colors I should then have dcteimined the bnghtness value of the 
coloied filters bv tiaming the rats to discninmate them fiom a ncutial 
filter Two colored filters could thus be equated in bnghtness for 
the iat’s eye ) 

Since both the yellow and green stimuli were approximately equal 
in brightness to Henng giav Number 7 for the eye of the rat, I de¬ 
cided to determine whether the animals could discriminate between 
them 

One rat was required to respond positively to the gieen, the other 
rat to the vellow The training method was the same as m the pre¬ 
vious experiments Eight hundred and fifty tnals weie given, but at 
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TABLE 6 


Green-Yellow Discrimination 

Brightness of green approximately equal for the rat's eye to Hering gray 
No. 7, Brightness of yellow approximately equal to Hering gray No 7, 


Trials 

Percentage correct 
Rat No 2 

in 50 trials 

Rat No 3 

50 

52 

44 

100 

64 

46 

150 

64 

42 

200 

58 

40 

250 

48 

48 

300 

48 

44 

350 

68 

42 

400 

50 

48 

450 

56 

44 

500 

56 

50 

550 

60 

60 

600 

52 

50 

650 

62 

52 

700 

48 

44 

750 

50 

46 

800 

50 

52 

850 

50 

50 


Rat No, 2 was trained positively to the yellow, Rat No 3 to the green 
In the final trials the former had a position habit to the left, the latter to the 
right. 


no time did the rats indicate any ability to discriminate. It will be 
seen from Table 6 that the highest percentage of correct responses 
in any 50 trials was 68. This was apparently a purely chance re¬ 
sponse, since it could not be maintained. The animals went from one 
position habit to another; at other times they showed great hesitation 
in front of the two doors before attempting to open them, but it is 
extremely doubtful whether they could ever have mastered the re¬ 
sponse. By the 850th trial the results were no better than at the 
start At this point the experiment was discontinued 
The rats were well motivated throughout and there seemed to he 
no extraneous factor which might interfere with then ability to dis¬ 
criminate, hence one was forced to the conclusion that they could not 
discriminate between Hering green and Hering yellow 

Conclusions 

The results of this investigation indicate that the Hering primary 
colors have the following brightness values, in terms of the Hering 
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gray series, for the eye of the hooded rat. yellow, 7; green, 7; blue, 
29, and red, 41 

The animals used in this experiment were unable to discriminate 
between Hering yellow and Hering green, which, to their eyes, pos¬ 
sessed the same brightness value. 

One is fenced to the conclusion, theieforc, that the subjects of this 
experiment were color-blind This conclusion is in geneial confoim- 
ity with the woik of other cxpenmenters who have used rats, mice, 
and other infra-primate mammals as subjects (7). 
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UNE ETUDE DE LA VISION DES COULEURS DANS LE RAT 
ENCAPUCHONNE 
(Resume) 

Cette etude compiend, (1) line determination de la valeui de clarti des 
couleurs Hcung rouge, jaunc, vcit, et bleu pour l’oell du rat encapuchonnd, 
et (X) un essai de faire une discrimination entie diffeielites couleurs de 
la meme valeur de clarte -pour Ic rat Les determinations de clarte ont et6 
fades en termes de la scric de gm Heiing de cinquante degr6s. L’appareil 
s’est compose d'une chambic il discrimination ou I’ammal s’est trouve en face 
de deux partes Une poite, conteuant un stimulus coloie, a conduit tout de 
suite a la nourritiire L’autre poite, contenant un stimulus gas, a et£ 
feimce et l’ammal a requ un choc electrique quand il l’a touchee Apris 
que I’on evait obtenu une discrimination entie gris Hering No. SO et un 
stmuilus coloie, on a approchi peu a peu la claite chi gris a la clart6 de 
la couleur jusqu'a ce que I’ammal n’a plus pu disciiminer entie les deux 
Les deteiminations de cette soite ont monti£ que lea valeurs de clartg des 
couleurs pnmaires Hcnng porn Pocil clu lat ont etc ii peu pr^s les suivantes, 
jaune, 7, veit, 7, bleu, 29, et rouge, 41 Les ammaux n'ont pu en 850 
epieuves montier la capacite de discrmnmer entre le janne et le vert, couleurs 
de la meme vnlem de clarte I! fatjt done tiret la conclusion que le rae 
encapuchonne est daltomen Ces resultats corroboient en general les 
lesultats des autrea Studinnts de la vision des couleurs chez les mammifercs 
infia-primates 

Munn 


EINE UNTERSUCIIUNG DES FARBEN SEII VERM 6GENS DER 
BEHAUBTEN RATTE 
(Referat) 

Die vorleigcnde Unteisuchung besteht aus (1) einer Bestimmung der 
Hdligkeitswei te von Hering Rot, Gelb, Grim und Blau fui das auge der 
behaubten Ratte, und (2) einem Versuch eine Falugkeit zm Unterscheidung 
veischiedener Farben des gleicben Helhgkeitswertes bei dci Ratte einzu- 
fuhren Die Unterscheulungen dei Helligkeitswerte wurden an der Henng- 
sclien Serie von Giau in 50 Stufen unternommen Der Appaiat bestand 
aus cinem Unterscheidungs-Raum, in dem das Tier zwci Tuien gegenuber 
gestellt wurde Die cine Ture, die emen Farbenstimulus enlluelt, fuhrte 
direkt zu Futtcr, Die andeic Ture, die cinen grauen Stimulus entlnclt, war 
verschlossen und wenn das Tier sie bexuhrte, eihielt es emcn Schock 
Nachdem ein Unterschied zwischen Hering Gran No 50 und einem Farben- 
stimulus erhalten worden war, wuide der Helligkeitsvvert des Gran 
allmablich dem Helligkeitsweit der Farbe angeghchen bis das Tier nicht 
langer zwischen den beiden unterscheiden konnte Deiaitige Bestimmungen 
zeigten, dass die Helligkeitswerte dei pnmaien Hering Farben fur das Auge 
der behaubten Ratte ungefahr die folgenden Znhlen ergaben Gelb,7, 
Grvin 7, Blau 29 und Rot 41 In 850 Versuchen waien die Tiere nicht 
lmstande, zwischen Gelb und Gain, Faiben des gleichen Ilelligkeitswcrtes, 
zu unterscheiden Man ist daher zu dem Schlusse gezwungen, dass die 
bchaubte Ratte farbenblind ist. Diese Resultatc stimmen in Allgcmeinen 
mit dem Resultat anderer Forscher uber das Farbenschvermagcn lnfra- 
primater Saugetiere ilberein, 


MUNN 



VISUAL PATTERN DISCRIMINATION IN THE DOG* 1 

From the Psychological Laboi a lory oj the University of Pillshuigh 


Harry W Karn and Norman L. Munn 


Introduction 

Johnson (2) and Williams (8) failed to obtain evidence of pat¬ 
tern vision in the dog They used a modification of the Ycrkcs- 
VVatson apparatus. This appai atus has been subjected to recent 
criticism by Fields (1), Lashley (3), and Munn (5) These in¬ 
vestigators found that, while lats could not be (named to discnmmate 
visual patterns in the Ycrkes-Watson type of appai atus, they readily 
mastered such disci intimations in othei types of apparatus It oc- 
curicd to the wiiteis, theicfoie, that the negative lcsults obtained 
with clogs might be due to the inadequacy of the Ycilccs-Watson 
technique lathei than to defective vision in the dog 

The appai atus chosen foi tins investigation was similar to one 
devised by Munn (5) foi use with lats This appai atus was chosen 
m preference to that of Lashley, which yields similar icsults with 
rats, because it was considered to be better adapted to the dog 
The object of the picsent expciiment, then, avrs to dctciminc the 
ability of the dog to discnmmate visual patterns under conditions 
similai to those used with lats Besides the woik of Johnson (2) 
and Williams (8), only thiee othei investigations of pattern dis¬ 
crimination in the dog have been icportcd. Lubbock (8), Orbelli 
(6), and Shengei-Krestovnikova (6) report positive lesults, but, 
owing to inadequate contiols, their Avoik is not satisfactoiy. Williams 
(8) and Stagner (7) have reviewed the entiie literature on pattern 
disciimination in animals 


Apparatus 

The appai atus used in this experiment is ‘dmilai except foi size 
to that used by Munn (5) in his work on pattern discrimination 

“■Accepted for publication by Carl Murchison of the Editorial Board and 
received in the Editorial Office, June 29, 1931 

“The authors wish to acknowledge their indebtedness to Di R T Hnnce 
of the Department of Zoology of the University of Pittsburgh for pioviding 
housing and experimental quarters for this experiment 
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in rats. It was constructed of "mesomte” (except for the doors) 
nailed to a wooden frame The entire structure had a height of 
46 inches. This prevented the animals from jumping over the sides. 
The apparatus was painted black. The giound plan and further 
dimensions are presented in Figure 1. 

The animal enters the apparatus through cntiance door (a) and 
finds himself in discrimination chamber (£), where lie is confronted 
by two stimuli placed on doors (d) and {d') t respectively. If door 

( d ) contains the positive stimulus and the animal responds correctly 
he passes over grid (r) without shock, thiough door ( d ), and on to 

( e) } where he finds food If he responds to the negative stimulus 
lie gets a shock while on the giid and,.on finding the door locked, is 
foiced to respond to the other door containing the correct stimulus 
before lie can gain an exit from the discrimination chamber and 
obtain food. It is to be noted that the animal is not shocked until 
he signifies an incorrect lesponse bv touching the door containing 
the negative stimulus The stimuli on doois ( d ) and (d') are 
illuminated by means of a light located diiectly over cntiance door 
(«)• 

The doois for the piescntation of the stimuli were made of three- 
ply panel board, and were lunged to a common middle piece. Small 
metal channels Were tacked to the inner surface of each door These 
channels held the stimulus cards in place and allowed their easy 
removal whenever necessary, A fiat spiing was fastened on tile back 
of the middle partition and so arranged as to lie flatly upon the outer 
surfaces of both doors After the animal had passed through one of 



FIGURE 1 

Ground Plan of Apparatus 
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the doors from the disciimination chainbei the spring automatically 
caused the door to shut. A small slide-bolt was used for locking 
the door containing the negative stimulus. 

Illumination was provided solely by the use of one 60-watt lamp. 
This light was placed on the inner smfacc of the front panel of the 
discrimination chamber equidistant from each side The light was 
located 38" from the giound and at such an angle as to allow its 
rays to fall directly upon the stimuli 

The clectuc shock was obtained fiom the regular 110-volt circuit 
and passed thiough a 1750-ohm, 5-ampcic rheostat It was neces¬ 
sary to icgulatc tile shock foi each animal, inasmuch as individual 
differences in behavior were manifested toward the strength of the 
shock The experimenter controlled the shocking device by means 
of a single-tlu ovv switch located at the fiont of the appai at us above 
the entiancc door Close to this switch was an opening through 
which the expciimentci could observe the animal's behavior at all 
times without being obseivcd by the animal. 

The stimuli were carefully cut from heavy cardboaid and mounted 
in the centci of the respective doois Foi nature, size, and varictv 
of stimuli see separate descriptions under the various experiments 

General Method 

The apparatus was set in a different loom fiom that m which the 
animals were kept The room containing the apparatus was prac¬ 
tically daik except foi the light coming from the single lamp in 
the discrimination chamber When the animals were first obtained 
they were led to the apparatus and allowed to wander thiough it 
This was continued for about a week. After the fiist week, one of 
the doors was locked and the other left unlocked. The animals 
soon learned that m order to get out of the apparatus they would 
have to push the door open Throughout this procedure the cards 
containing the stimuli were at no time presented to the dogs. After 
this preliminary work the first set of stimuli were inserted At 
about 8-30 o’clock each morning the first dog was iclcased He im¬ 
mediately went into the adjoining room containing the apparatus 
and began pawing on the entrance door He was usually given 
from 20-30 trials and then led to his cage where he was given 
additional food. The procedure was then repented for the second 
dog. 

Every aspect of the experiment was rigidly controlled at all times 
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The stimuli were always presented in a chance order so as to pie- 
vent the animals from learning the order of presentation. The food 
was located at a point equidistant fiom botli doois, thus preventing 
olfactory cues. The expcrunentci was shielded from the clog's view 
while it was in the apparatus. Aftei the animal had learned a task 
he was given extra tnals with both doois unlocked so as to make cer¬ 
tain that he was not leccivmg cues from the vibiations of the un¬ 
locked door In changing the cards on the doois it was necessaiy for 
the experimenter to make some little noise with the locking devise. 
This noise was made, even though the cauls were not changed, in 
order to prevent possible cues from this sou ice The cxpenmentei 
thus returned to the leai of the appaiatus aftei eveiy response 
Shock was administered to the animal only after he touched the door 
containing the negative stimulus. With such a pioccduic the animal 
could not possibly use the shock as a cue to a correct lesponse 

The subjects were two male mongrels, Jciry and Judge, of un¬ 
known lineage and age Both weie healthy and well motivated. 
Judge woiked fast in contiast to Jeny, who was slow and “cautious” 
at all times Jcriy made a bettei subject than Judge The animals 
weie fed on a mixed diet of meat, vegetables, and dog biscuits 

Results 

Expeiiment 1 Black-White Discrimination In this experiment 
the problem consisted of a discrimination between black and white 
stimuli. The positive stimulus was a piece of white ca id board the 
exact size of the door, held in place with thumb tacks, while the 
negative stimulus was a piece of black caulboaid of identical size 

Table 1 shows that both animals mastered the problem in 60 
trials 


TABLE 1 

Black-White Discrimination 
Positive stimulus—white cardboard 
Negative stimulus-—black cardboard 


Trials 

Peicentage correct 
Jerry 

in 20 trials 

Judge 

20 

SO 

60 

40 

65 

60 

60 

100 

90 

80 

100 

100 
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TABLE 2 

DISCRIMINATION or HORIZON liUl Y AND VeRTICAILY STRIPED PAnTRNS 

Positive stimulus—vei tical stripes. 

Negative stimulus—horizontal stupes 


Trials 

Percentage coirect in 
Jerry 

20 trials 

Judge 

20 

so 

30 

40 

35 

35 

60 

so 

55 

80 

40 

70 


60 

70 

120 

70 

70 

MO 

75 

70 

160 

80 

75 

180 

95 

90 

200 

90 

95 


Tins expenment involved a rathei simple task, and was used pri¬ 
marily as a means of getting the animals thoroughly adapted to the 
experimental situation. 

Experiment 2 Discrimination of Horizontally and Yei tically 
Stuped Patterns. Aftci the animals had mastered the black-wlntc 
discrimination they were given a task involving a disciimination be¬ 
tween horizontally and veitically stuped patterns The positive 
stimulus was the pattern with vertical stripes The stripes, which 
appeared on a white giound 9 Y\ squaie, consisted of parallel stnps 
of black papei wide and 9^4" long alternating with open spaces 
of the same area The patterns were held in the centeis of the doois 
by means of the small metal channels previously described. Tiic 
stimulus caids were nevei changed from one door to the other 
When it was necessary to altei the stimuli fiom left to right and 
vice veisa, the caids weie simply removed, lotated though an angle 
of 90 degrees, and lemserted. 

As in the previous experiment, the results were positive. Table 2 
shows that both dogs mastered the pioblcm in 180 trials with a final 
accuracy of over 90% 

Expenment 3 Discrimination of Equilateral 'Triangles The 
positive stimulus in this experiment was an equilateral triangle, with 
sides of 9", presented on its base The negative stimulus was an 
identical triangle piescnted on its apex The tnangles were cut out 
of white caidboaid and pasted onto a black backgiound The con¬ 
trols were likewise cut out of cardboard, and each combination was 
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of equal area and brightness. Figure 2 shows the stimuli and con¬ 
trols used in this experiment The controls were used in order to 
determine if the animals were responding to a triangular form as 
a totality or some particulai aspect of the form such as base, apex, 
side, etc. As with the previous experiment the caids were never 


FIGURE 2 

Stimuli Used in Experiment S 
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TABLE 3 

Discrimination of Equilateral Triangles-Sidcs 9 Inches 
Positive stimulus-mangle on its base Negative stimulus—tr,angle on 
its ape\ Equal atea and bnghtness 

Pei ecutage correct in 50 trials 

_ Triala J»ry Remaiks 


Shock discontinued 


TABLE 4 
■Controls tor Jerra 


Control (see 
Figure 2) combination 


Petcentage 

correct 


Remaiks 


Position habit 
Position habit 
Position habit 


Greatly disturbed 
Greatly disturbed 


Greatly disturbed 
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changed fioin one dooi to the other When it was necessary to alter 
the stimuli, the cauls were lemoved, lotatcd 180 degrees, and re¬ 
inserted. 

The lcsults of this experiment were positive for Jcuy Tabic 3 
shows that he mastered the problem in 700 tuals with a final ac¬ 
curacy of 90% 

After the 850th trial the contiol combinations weie inseited 
The results aie shown in Table 4 

The above table shows that Jeny went into a position habit to 
the left upon inseition of the fiist control senes (Combination b). 
He was given 40 tuals to the light with the oiigirul foims before 
the controls were again insei ted This time the animal disci minuted 
with an accuiacy of 90%. Contiol Combinations c, de t f J and g 
were inserted in the order stated, and with each of them the animal 
discriminated with an accuiacy of 80% oi ovei with the exception 
of g, when he broke down completely On this last combination lie 
paced to and fro in the discrimination box and lesponded with an 
accuiacy of only 50%, which was no doubt due to chance. Before 

TABLE 5 

Discrimination or Equilateral Triangies—Sides 9 Inches 
Positive stimulus—triangle on its base Negative stimulus— triangle on its 
apex. Equal area and brightness. 


Pciccntage correct in 50 trials 
Trials Judge Remarks 


50 

58 


100 

64 


150 

60 


200 

60 


250 

60 


300 

54 


350 

72 


400 

68 


450 

78 


500 

70 


550 

70 


600 

68 

Shock discontinued 

650 

80 


700 

80 


750 

72 


800 

78 


850 

80 


900 

84 


950 

80 
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TABLE 6 
Controls for Judge 


Trials 

Control (see Figuie 

2) combination 

Percentage 

coriect 

Remains 

960 

b 

70 


970 

b 

80 


980 

a 

70 


990 

c 

70 


1000 

c 

80 


1010 

a 

90 


1020 

A 

80 


1030 

d 

80 


1040 

a 

80 


1050 

e 

70 


1060 

e 

SO 


1070 

a 

90 


IOSO 

f 

90 


1090 

f 

70 



a 

80 


mo 

S 

40 

Greatly disturbed 

1120 

9 

50 

Greatly disturbed 

1130 

a 

70 


1140 

<J 

50 

Greatly disturbed 


each control series the animal iva< given ten tiials with the original 
stimuli, and, except foi the time when he went into the position 
habit, lie maintained an accuracy of ovei 90% Shock was ncvei 
administered timing the control sciies, 

The lesults foi Judge weie positive to the extent indicated in 
Table 5 

As can be seen from the pieceding table, the lesponscs were quite 
variable. At times the animal would make discriminations with an 
accuracy of 90% m 20 tuals, and then fall to 70% and sometimes 
less on the next 20 tiials. The experimenter obseived thioughout 
the couise of this expenment that this animal often failed to look 
at the stimuli which conftouted him When he did laisc his head 
and look at the stimulus caids the responses, especially towards the 
end of the expenment, weie usually coriect The shock* failed to 
induce the animal to lespond to the stimulus The bchavioi just 
described may account foi the unusual variability of the lespunses 
After the 950th tiial the control combinations were presented 
Table 6 shows the results 

The above table shows that the responses dunng the controls were 
of the same variable nature as those of the training period proper 
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TABLE 7 

Discrimination or Equilateral Triangles of Decreasing Sizes 
Positive stimulus—triangle on its base. Negative stimulus—tiJangle on its 
apex Each combination of equal area and buglitness, 


Trials 

Size of mangles 

Percentage correct 
Jeiry 

in 10 trials 

Rcmmks 

1100 

9 inches 

90 


1110 

8 inches 

90 


1120 

7 inches 

80 


1130 

6 inches 

90 


1140 

5 inches 

90 


1150 

4 inches 

90 


1160 

3 inches 

90 


1170 

2 inches 

50 

Disturbed 

1180 

3 inches 

90 


1190 

2 inches 

40 

Distui bed 


It docs seem significant, however, that the animal bioke down com¬ 
pletely on Combination q, 

Expei iment 4 Discrimination of Equilatend Ttiangfes of De- 
ci easing Size This experiment was supplementary to Expei iment 3 
It involved an attempt to detcimme the size threshold for the tii- 
angles The positive stimulus was an equilateral tiiangle, with base 
down, and the negative stimulus was an identical tiiangle with apex 
down After retraining the animal from the bieak-down on the 
final control combination of the last experiment, a combination of 
equilateral tiiangles with sides of 8" was presented The tnangles 
were then decieased in size, one inch at a time, until the dog could 
no longer discriminate between them. This expei iment was carried 
out only with Jeriy, since the previous results with fudge were 
of such an unsatisfactoiv chaiacter as to make fuithci woik with 
him inadvisable. 

Table 7 shows that the dog maintained his ability to discriminate 
between equilateral triangles, one with base down and the other 
with apex down, until the sides were decreased to 2'. 

Summary of Results and Conclusions 

Discrimination between a black and a white stimulus was obtained 
in 60 trials with an accuracy of 100% The same animals discrimi¬ 
nated between horizontally and Vertically Striped patterns, with stripes 
Y\ wide and long, in 180 trials with a final accuiacy of 90- 
95% One dog demonstrated unequivocal evidence of discrimma- 
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tion between equilateral triangles wilh 9" sides when one triangle 
was presented with base down and the other with apex down. A 
giadual reduction of the size of the equilateral triangles showed that 
this dog could maintain the disci imination until the sides were V 
The second dog demonstrated evidence of a similai discrimination 
between cquilatcial tiianglcs of 9" sides The results from the latter 
animal were of such a variable nature that no positive statements can 
be made concerning his peifoimance 

A senes of contiol experiments in conjunction with the discrimi¬ 
nation of the equilateral tnangles of 9" sides yielded results which 
showed that the animals could maintain a high degree of accuracy 
in disci imination so long as the base, or two coincis of the base 
line, were picsent The subjects could not discriminate when these 
featuies were missing 

While the above results foice us to conclude that the dog possesses 
the capacity to disci lminate visual patterns, they do not indicate 
whether the response is to the entue pattern, to foim pet se, oi to 
particulai featuies of the stimuli. Since the lower corners and the 
base of the triangle appealed to be equivalent to the whole triangle, 
it seems likely that the animal tesponds to shape (ic, a differential 
retinal distribution of light), rather than to triangularity or the total 
configuration 
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LA DISCRIMINATION VISUELLE DES FORMES CHEZ LE CHIEN 

(Resume) 

Dana un appareil ou I’on a place les stimuli sur ties partes que les 
animaux doivent ouvrir, deux chiens ont pu discnmincr entre des stimuli 
noirs ct blnncs de meine superficie, des foimes rayees honzontalcs et ycrti- 
cales, ct des triangles de la meine superficie ct dc la meme clart6 lesquels 
different ii I’egard de lours ■sommcts. Des expenences de controle on les 
contours des triangles, les trois coins des tuangles, les hgnes des bases, les 
deux cotes, et lea bases et les sommets des triangles ont rcmplacc les 
premiers triangles n'ont pas influ6 sur la pi^cmon de la reponse Quand on 
a remplace les triangles seulcment pai les sornmets, les animaux n’ont plus 
pu discrmiiner. D'autres controlcs ou les cotes des triangles ont ete rcduits 
de neuf a trnis ponces n'ont pas infltid sm la precision dc la reponse Quand 
les cotds n’ont ete que de deux polices la reponse a etd seulement cello sur 
laquclle on pourialt compter scion le hasard De nombicux controles ont 
prouvd claircment que les animaux ne disciimmaicnt aucunes suggestions 
exterieures Quoiqne lea tesultats nous forcent. n conclure que le chein 
possedc la capaeite de discilrnmer des formes viauellcs, 1 Is n’indiqucnl pas 
si la jeponse est it la forme cntiere, & la forme per sc, on it des traits 
spdciaux des stimuli Puisque les coins inferieurs et la base clu triangle 
ant paru equivalents It tout ic triangle, il parait que Vanimal repond a la 
forme (e’est-it-dire, une distribution dilfdrentielle de lumiiie aur la rftine) 
plutot qu'a la forme triangulaue ou a la configuiation totale des stimuli 

Karn et Munn 

DAS UNTERSCHEIDUNGSVERM^GEN VISUELLER GESTALTEN 
BEI IIUNDEN 
(Refcrat) 

In einem Apparat, in dem die Stimuli an Tuien angebracht waien, die 
Yon den Tieien gcoifnet werden soiltcn, waien zwei Hundc inistande, 
zwischen schwaizen und weissen Stimuli des gleichen Flacbeninhaltes, 
zwischen horizontalcn und veitical gentreiften Gestaltcn, und zvvischen 
Dreiccken des gleichen Flachcmnhaltes und Hclhgkcitsweites die in Bezug 
auf die Lage direr Apices vcrschieden waren, zu unterscheiden, Kontioll 
Experimente, in denen Umnsse der Dreiecke, die die! Ecken der Dreiecke, 
die Grundlinien, die beiden Scitcn und die Basis und die Apices (Spitzen) der 
Diciecke fur die urspiunghchen Dreiecke cmgcsetzt worden waren, hatten 
keinen Einfluss auf die Genauigkeit der ReaLtion Wenn nur die Spitzen 
eingesetzt waien, konnten die Tieie nicht melu unteischeiden. Weitere 
Kontroll Versuchc, in denen die Seiten der Dreiecke von neun zu drci 
Inches reducicrt waren, hatten ketnen Einfluss auf die Genauigkeit der 
Reaktion Als die Seiten 7wei Inches massen, war die Reaktion nicht besser 
als wenn sic zufalhg gewesen ware Zalihciche Vcrsucbc bewiesen mit 
absoluter Sichcrheit, dass die Tierc keinerlei aussenstthende Zeichen untcr- 
schieden Obwohl die Resultate uns zwingen, den Schluss zu zielicn, dass 
der Hund Unterscheidiingsvermogen fui visuelle Gcstalten besitzt, beweisen 
sie nicht, ob die Reaktion sich auf die gcsnmte GestalL bezicht, auf Foim 
an sich, oiler auf bestimmte Eigenschaften der Stimuli Da die unteren 
Ecken und die Basis des Dideckes das gali/cn Dieieck daizustellen schieiicn, 
1st es ^wabrscheinlich, dass das Tier vieltnehi auf Form (d h, eine dif- 
ferenziert rctinale Verteilung von Licht) rcagieit als auf das Dieieckigc 
oder die gesamte Gestattung der Stimuli Karn und Munn 



A STUDY OF SOME FACTORS INFLUENCING FORM- 
BOARD ACCOMPLISHMENTS OF TWO- AND 
THREE-YEAR-OLD CHILDREN* 1 

From the Iowa Child IV elf are Research Station , State Unweisily of Iowa. 


Harold Manville Skeels 


This study aims to investigate experimentally and analytically cei- 
tam factors 1 elated to form-board peiformance of a gioup of two- 
and threc-yeai-old childien The majoi factors included weie (1) 
form discrimination, (2) variations m meaning by a study of accom¬ 
plishments with two dimension.il forms of common animate and in¬ 
animate objects as compaied with geometrical foims, (3) some 
positional elements such as the effect of location and position of ie- 
cesses and blocks, (4) number complexity, and (5) comprehension 
of irelationship between blocks and recesses 

With these objectives in mind five senes of experiments weie 
planned, including four senes of form boa ids and one of silhouettes 
The fiist senes of form boa ids included six boaids of gcometncal 
foims in Incieasing complexity. The second seiics included two 
boards with animate and inanimate object forms. The tlmd series 
mcoipoiated identification of all blocks and icecsses used in the two 
previous series, identification being made either by the naming or the 
designation method. The foutth senes used the Goddaid-Segum 
foim boaid piesented in two positions The fifth series included a 
gioup of 40 silhouettes, including the 18 foims {geometncal, an¬ 
imate, and inanimate objects) used in the foun-board scries and 22 
additional ones These were piesented in groups of four and were 
identified eithei by naming oi designating 

Preliminary Experiment 

The Goddatd-Seguin (1) foim boaid was given to 65 children be¬ 
tween two and five years of age in the preliminary cxpciimeiit In 

♦Recommended foi publication by Geoige D Stoddard, accepted bv Cait 
Murchison of the Editorial Board, and received in the Editorial Office, May 
1+, 1931 

'This study was directed at the Iowa Child Welfare Reseaich Station by 
Dr Beth. L Wellman 
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piesenting the board the position of the board on the table bcfoie tile 
child was such that the diamond was in the lovm left-hand cornei. 
The blocks were placed to the light of the board m a single layer of 
random ordei. The expenmentei sat opposite the child in a position 
which permitted obseivation of the child’s activities and the lccord- 
ing of movements In all cases the child stood while performing the 
experiment. Aftei pieliminarv lemaiks to obtain rappoit the ex¬ 
perimenter said, “You put the blocks in the holes whete they belong 
just as quickly as you can.’’ A second and a thud trial was given 
with the following instructions, “Now you put the blocks m the 
holes where they belong again, just as quickly as you can.” Inas¬ 
much as this experiment aimed at an analysis of the difficulty of the 
various forms, it was thought best to avoid the set placement of the 
blocks used by previous experimenters and instead have a single 
layer of landom ordei. Information lecoided included the time foi 
each tital, number and type of errots, oidei of placement and at¬ 
tempts at placement foi each block, and any lemaiks of the child 
relative to the test. On the basis of this pieliminary experiment the 
following tentative conclusions weie made: (1) the high percentage 
of eriors in the two- and thiee-yeai age levels would indicate that 
the task was too difficult and that landom activity was an impottant 
factor in the petfoimance; (2) the diamond and the lozenge were 
most frequently confused; (3) blocks and lecesses similar in shape 
tended to be confused more often than those dissimilar; (4) position 
of lecesses in relation to the source of block supply was a factor in¬ 
fluencing frequency of errors An analysis of percentage of errors in 
vertical rows of recesses showed that the fiist row (that next to 
block supply) received 42% of the total errors made, the second row 
received 35%, and the third row (the one most distant from the 
block supply) only 23% of the errors 2 

Main Experiment 

Five senes of experiments constituted the battery of tests used in 
the main expenment These tests were devised on the basis of the 
results of the preliminaiy expeiiment. All of the boards were made 
of kiln-dried birch. Hard wood was used in order to give greater 
accuracy in dimensions and amount of play. The boards were con¬ 
structed by laminating a 54-inch-thick surface to a }4-mch bottom 

*A. detailed analysis of these data are on file at the Iowa Child Welfare 
Research Station 
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boaul Recess openings extend through the thickness ot the smhice 
boa id to the bottom hoard 

Geo met i teal block sizes Mere made identical with those ot the same 
foims ibed in the Goddmd-Segum toim boaul These sires wcie 
adopted in oidei that the lesults of the authoi’b hcucs might he com¬ 
pared with those of the Goddai tl-Seguin bo,ml One clement ot 
change Mas made, namclv, an increase in the amount of cleaiancc 
between the blocks and the teccss edges In these boaids r «-inch 
plav lather than 3/32-inch plav as m the Goddai tl-Seguin \\ as used 
in both the geometrical and the objctt-ioim-hoaid senes, The blocks 
aie all %-inch thick, giving a projection of ]\ inch above the surface 
ot tire boaid when placed in icccsscs 

Color was kept constant thioughout, the boaids being an antique 
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uoiy matte Mutate .mil the blocks and lccesses a biilliaiit scailet It 
Mas thought tlut conliast between the toloi oi the suifate of the 
bo.uds and the toim units might be a fuithci aid m disci imitation 

Foims used in the silhouette senes ate computable in si/c to those 
used in the imm-boaul senes 

Ceitain illusions weie set in the v.mous senes m otdei to a\oul 
fatiguing the child It took ten testing pc nods foi each child to 
complete the batten of tests 

Usualh the mteivul between the test penods was one da\ In 
airac instances, because of absences and sickness, this was exceeded by 
a few’ days 

Gi'Omltricu, Form-Bo \rd Sirifs 

Based on pievious studies and ptelinunaiv expeumcntation definite 
ciitcua weie adopted foi the selection of foims used in the geomet- 
nc«il foim-boaul senes 'I'hesc entena weic (1) usage of tonus in 
pievious studies, (2) low fiequcnci of etiois as shown in the pie- 
limmaiy c-xpciimcnt, (3) s implicit! fiom the standpoint of motoi 
looulination lcquiied foi placement, (4) lack of geometneal ic 
semblance between fonns m a given boaul, and (5) constancy of 
ccnfiguiutu'ii of a given foi in in all foui positions of the boa id 
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With this basis of selection, the aide was selected as the simplest 
foim and has, theiefoie, been used as the only foim m Boaid 1A. 
Similaily, the square form was used in Board 2A, Comparative 
errors made with the square and lectanglc did not show outstanding 
difteiences; howevei, on a basis of constancy of configuration the 
squaie was selected On the basis of the 1 dative motot difficulty 
and the numbei of cirois, the cross lathct than the star was selected 
as the thud form. Thiee foitns of somewhat similar geomctucal ap¬ 
peal ance were consideiccl in the choice of the fourth form of the 
senes, namely, tile lozenge, the diamond, and the tiiangle. The 
diamond was eliminated as it was found to he the most difficult of 
the Goddard-Segu 1 n boaid On the bws of relative motor difficulty 
and because it was felt that it was well to have one foim in which 
the configuration was not constant, the lozenge lathci than the tri¬ 
angle was chosen 

Six hoards of mcieasing difficulty constituted the gcometucal form- 
board series These included in order (1) Board 1A, a board with 
foui cucular lecesscs; (2) Board 2A, a snnilai boaid with four 
square lecesses, (3) Board 3A, containing two circle and two square 
lccesses, (4) Board 4A, the same as 3A except that each element was 
doubled, making foui cucle and four squaie recesses; (5) Board 5A, 
containing four diffcicnt form recesses, including the Maltese cross, 
lozenge, square, and circle, and (6) Board 6A, identical with 5A 
except that each foim was doubled, making two Maltese-cross, two 
lozenge, two circle, and two square recesses 

Presentation The farm hoard was placed on the table adjacent 
to the edge of the table next to the standing child, with the blocks 
at the right of the boaid Instructions were given to the child as 
follows “You put the blocks in the holes,” At the same time the 
examiner pointed first to the blocks and then to the recesses. No time 
limit was set for the pei formance of the task. The child continued 
until the test was completed or until he left the task, refusing to 
work longer 

Boards 1A and 2A were presented first, alternately; that is, to one 
child Board 1A was piesented fiist with Boaid 2A following second, 
the next child received Board 2A first, followed by Board 1A. 
Boards 1A and 2A wcie followed bv Board 3A. If one or more 
successes occurred with 3A, Board 4A followed. If all four trials on 
Board 3A were failures. Board 4A was omitted on the supposition 
that the same board containing more units would be fully as diffi- 
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cult or more so Boaid 5A followed Board 4A with the previously 
mentioned qualifications. This was followed by Boaid 6A unless 
four failures occurred 

Board 1A * Board 1A was presented with four circle blocks to 
the right of the boaid The child was limited to two successes or a 
total of foui trials If the first and second trials were both successes 
the child was given Board 2A next. If a failure and a success 
occurred a third trial was given. With success, the boaid was dis¬ 
continued, with failure, a fouith tiial was added, 

Boa>d 2A. Board 2A was piesented with the four square 
blocks at the right of the boaid Two successes oi a maximum of 
foui tnals was allowed. 

Boaid 3A, The position of the boaid on the fiist trial was 
alternately with the squares in the uppei left and the lowei right 
coiners and the uppei light and lower left comcis The two circle 
and two squaic blocks wcie placed at the light of the boaids, 
similaily spaced as the recesses except that the circle block and 
square block next to the board were not placed adjacent to their 
recesses, but ratliei the square block was adjacent to the circle 
recess. For the second trial the board was turned through an 
arc of 90 degrees to the right. 

Two successes oi a maximum of foui trials wete allowed as in 
previous boaids If third and fourth tiials were given the boaid 
was again turned through an arc of 90 degrees to the right prior to 
each tiial The position of the board was, theiefoie, the same in the 
thud trial ns in the fiist tiial, and the same in the fourth trial as in 
the second trial 

Boaid tJ Similaily, Board 4A was presented with four cir¬ 
cle blocks and foui squaie blocks at the light of the boaid m landom 
order The position of the board was kept constant tlnoughout the 
senes as the purpose of this boaid was not to study position but rather 
the effect of the increase in numbeis As in the previous tests, two 
successes or four tnals weie given If four failuics occuired on 
Boaid 3A, Board 4A was not presented 

Boaid 5A This board was presented with the foui foim 
blocks at the right of the board No block was placed adjacent to 
its correct iccess, distances between blocks being approximately the 
same as the distances between iecesses. 

Four trials in four positions were given each child it respective 
of failure or success. The position of the board for the first trial 
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was alteinatelv with the circle in the uppci left corner, next the 
upper right, then lowei light, and lower left Foi example, one 
child would icceivc the boaid with the circle in the upper left 
coiner foi the first tnal, the next child would have the board with 
the circle in the upper right corner, and so on For the second 
tiial and each subsequent tnal the boaid was turned thiough an arc 
of 90 degrees to the right 

Board 6/1 Boaid 6A was piescnted with eight blocks at the 
right of the board, including two ciidc, two squaic, two Maltese 
cross, and two lozenge blocks in landom oidei, with the exception 
that the two blocks adjacent to the board wcie not next to then 
collect lecesscs 

The boaid was placed alternately with the circle iccess in the 
uppei left coinei and in the lowei right corner foi the hist trial 
For the second tnal the boaid was turned through an arc of 180 
degiccs to the right The fiist and third trial would, tliciefoie, 
have one position and the second and fourth trial the other Two 
successes oi four trials were required 

Object Form-Board Series 

Two boaids were used in the two-object form-board series (A and 
B) Boaid 7 A with two eacli of two forms and Board 8A with six 
foims weie used in both seiies. The same boards with additional 
blocks weie used in the B senes 

All the foims used in these form boards weie arbitiarily selected 
From an adult standpoint foims w t cic selected which would be 
familiar to most two- and three-year-old children 

In Boaid 7A, two dog and two duck foims weie used For 
Boaid 8A, six foims weie aibitianlv selected with the idea of includ¬ 
ing two inanimate stationary object forms, two inanimate movable 
object foims, and two animate movable object foims The foims 
include a cup, house, tiain, cat, hoi sc, and gnl The specific types of 
eacli of these foims used were selected on a basis of simplicity and dis- 
similaiity of foim and meaning. 

Presentation The general plan of presentation ivas the same as 
that used with the geometrical form-boaul senes No help ivas 
given the child in tile placement of the object forms, with one ex¬ 
ception If the child turned a block over in such a position as to 
make a left-to-right eiior, the examinei took the block flora the 
child saying, “Hcic w your block” This pioccdme was consistently 
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adheied to thiougliout the object foim-boaid series both m the A 
and B series 

The Worcester stand aidization shows that child ten do not make 
a iight-to-loft correction with asymmetrical blocks before age six 
whcieas corrections of invasions aic made at eailici ages (2). 

If the child stood the block up instead of attempting to make 
placements, the expenmenter took this block fiom the child and 
laid it down on the table saying, “No, we don’t stand the blocks up 
You put the blocks in the holes ” 

Senes A. Board 7 A was placed on the table with the upper 
duck and dog forms in regular positions, and the lowei duck and 
dog forms in limited positions Four blocks, two dog and two 
duck forms, were placed to the light of the board in positions match¬ 
ing those of the lccesscs with distances about equally the same. For 
each subsequent trial the board was turned thiough an aic of 90 
degiees to the right and the position of the blocks made to match 
that of the recesses. Four trials wcie given. The position of the 
third trial was that of the first tnal. 

Board 8A was picsentcd first with the recesses in the regular po¬ 
sition, that is, with the feet of the hotsc and gill forms next to the 
child The blocks were placed to the right of the boaid in similai 
positions to those of the recesses Two tiials weie given For the 
second trial the foims were inveited bv turning the board through 
an arc of 180 degiees to the right and adjusting the position of the 
blocks accordingly 

Series B As an added complication of the object form-board 
series it was deemed advisable to present the boards a second time 
with additional blocks fiom which the correct blocks could be se¬ 
lected. In selecting the additional blocks, the basis was to choose 
blocks similar in meaning but not necessarily similar m form In 
Board 7B the chicken and the bear weie added, making an addi¬ 
tional animal and an additional fowl In Board 8A additional ob¬ 

ject forms were matched as follows for the cup, the pitcher, for the 
horse, the co-w, for the car, the truck, for the train, the coach, for 

the house, a different model of a house, and for the gul, a baby. 

Instructions to the child in Series B were changed somewhat due 
to the fact that the child could not place all of the blocks The in¬ 
structions given for the series weie, “You fill the holes.” 

Board 7B was presented as in 7A except that eight blocks were 
placed at the right of the board. The four correct blocks were 
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placed m similai positions to those of the recesses, with the additional 
blocks adjacent to them. Two tnals weic given For the second 
trial the boaul was tinned thlough an aic ot 90 degiecs to the 
right and blocks placed to match. 

Board 813 included the set up used in Board 8A with the six ad¬ 
ditional blocks Positions of correct blocks were matched with 
those of the lecesses In the first tiial blocks and board were pic- 
sented in the regular position and in the second tnal in the inverted 
position. 

Identification Series 

The identification scries (Senes 9A) incoipointed no new elements 
but rather made use of all the appaiatus used in the geometrical and 
object foim-boaid senes. It was given for the puiposc of obtaining 
another measuie of form discrimination which might be compared 
with the foutvhoavd performance Two methods of identification 
wcie used, one the naming method and the othei the identification 
method. If the child had sufficient linguistic ability and was suffi¬ 
ciently responsive, the naming method was used; if not, the identifica¬ 
tion method was substituted 

With the naming method, the units to be named were placed upon 
the table and the examiner asked, “What is that ? " or “What is 
this?” The cxaminei then lecorded the name given bv the child 
With the identification method, the units were laid upon the table 
and the examiner asked, “Where is the duck?” cn “Show me the 
duck ” If the child failed to comprehend, the question was re¬ 
peated. The examiner lecorded the form pointed lo, wlicthci right 
or wtong 

.All pieces in the geometrical and object form seiics w T cic organ¬ 
ized into six gioups to be named or identified Groupings were 
made as follows* (1) blocks for Board 7A, (2) Board 7A, (3) 
blocks foi Boards 5A and 8A, (4) Board 5A, (5) Board 8A, and 
(6^ additional blocks. 

Silhouette Series 

The objectives of tins series were. (1) to give another measure of 
form discrimination, (2) to consider the effect of position in the 
discrimination of form, and (3) to determine to what extent young 
children could recognize familiar objects with no other clues than 
the form silhouettes. 
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With these objectives m mind, 40 silhouettes {scailct on white 
cards) were selected, including the 18 forms used in the geometrical 
and object form series and 22 additional ones 

Selection of the additional 22 foims was puicly arbiti.uy. Forms 
were selected which might exemplify objects in the child’s everyday 
envuonment. Both animate and inanimate objects were used. In 
some cases the same object was presented in diffeient positions to 
determine the relative impoitance of meaning as well as consistency. 
Foi example, the dog was pieseiited both in a standing and in a 
sitting position 

Pi eseutalion. 'File silhouettes were picsentcd four at a time 
When one set of foui had been designated the caids were lemoved 
and the next foui picscnted, and so on thioughout the senes 

Senes 10A Tins included all of the silhouettes piesentcd in 
the regulai position, that is, with the feet of the animal forms next 
to the child and the head away 

Senes 10B. The same set of 40 silhouettes was presented as 
before except that each caid was turned through an aic of 180 de- 
giees to the right before being picsentcd. This caused all forms to 
be in an inverted position 

Senes IOC. Again the caids were presented as in Series 10A 
except that each card was tinned thiough an aic of 90 degrees to 
the right, starting with the Sciies 10A position. 

Goddard Seguin Form-Board Series 

The Goddatd-Segum form board was presented in the main ex¬ 
periment in order to make a relative compaiison of the tlnce form- 
boat d series. 

Presentation Two tnals were given The position of the 
board m the first tnal uas alternately with the diamond lecess in 
the lowei left and the upper right-hand corner These positions 
were alternated with the childien Foi the second trial in citlici case 
the board was turned through an arc of ISO degrees to the right 
In both trials the blocks weie plnced to the right of the board in a 
Single lavei of random ordei. Instructions were the same ns those 
used in the geometrical form senes 

Subjects 

A total of 174 children ranging! in age from two to six ycais were 
used in this study'- Of this number, SO children were tested in the 
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prcliminaty experimentation with the Goddard-Scguin form board 
Five children, two and thiee yeais of age, were used in the pre- 
limmaiy expeiimentation with the mam senes of tests. The 
remaining 89 children were used m the legulai senes of the study 
One gioup, 45 clndien, was entoiled in the preschool laboratories of 
the Iowa Child Welfare Research Station, anothei gioup, 11 chil¬ 
dren, was secured from private homes m a small Iowa town, the 
thud gioup, 31 children, was in lcsidcncc at the Iowa Soldiers’ 
Oiphans’ Home at Davenpoit, Iowa 

Of the 89 child ion given the mam expenmcnt 29 ranged in 
chionological age latliei evenly fiom one year six months to t\\ o 
yeais six months, and 26 from two j'cars six months to tincc yeais 
six months When the 89 child ten wcie giouped in mental-age 
levels (on the basis of the Stanfoid-Binet oi Kuhlmann-Binet) there 
weie 21 at the two-yeai level, 29 at the tluec-vcar level, 23 at the 
foui-year level, 9 at the five-yeiu level, and 4 at the six-year level 
No mental test was available on thiee childicn Foity-six childlen 
weie above average, 11 average, and 29 below' average. Of the 29 
below average, 6 were lated as borderline and 10 definitely feeble¬ 
minded. No attempt was made to secure a normally distributed 
group on the basis of intelligence Rathet it was desned to study 
responses fiom samplings at different levels of mentality 

Results 

The two- and three-veai-old children showed gieat inteiest in the 
test senes, paiticularly in the form boaids The four-veai-old chi l- 
dien showed a lack of interest m some of the simplel hoards which 
were obviously no problem to them Interest usually held through¬ 
out the seues oi until the boards became so difficult that there were 
continued failuies. 

Geometrical Form-Board Series 

The mean and standard deviation of time and errors by mental 
and chionological age groups ate given in Tables 1 and 2 In 
compaung the numbers and percentage of successes on the geometric 
form-board sei ies difficulty gradations are shown in the two-year-old 
group (Table 3). The highest percentage of successes occurred 
with Boaid 1A, the foui-cncle board. A drop of 8 5% (from 86% 
to 77 5%) resulted with the presentation of Board 2A with foui 
square forms Wheieas 77% were able to complete the boards 
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having both foitns separately only 69% were able to complete Board 
3A, incoipointing the two forms in one board 
A striking drop occurred between Board 3A and Board 4A In 
Board 3A there are two circle and two square forms In Board 4A 
the only change, was doubling the fonns On Board 3A 69% of 
the two-year-old children succeeded and on Board 4A only 43%, 
making a drop of 26%. 

With the addition of two different foims on Boattl 5A a fourth 
drop took place Of the two-year-old childien 41% succeeded on 
Boaid 5A as against 69% on Board 3A 

In Board 6A, which is similar to Board 5A except that here 
again each unit has been doubled, another striking (hop vs apparent 
Whereas 41% completed Board 5A only 25% completed Board 6A, 
making a drop of 16%, 

Howcvei, the three-vear-old performance shows diffcient results 
All succeeded on Boards 1A and 2A. On both Board 3A and Board 
4A, 92% succeeded (showing no drop where units were doubled). 
Similarly, there was no drop from Board 5A to Board 6A. Results 
for the foui-year level substantiate those for the thrcc-ycar level. 
Similar comparisons fox mental-age gioups aie also given m 
Table 3 The results show similar differences only in a moie marked 
degree In the two-year-old group there were 18% and 10% mote 
successes on circles and squares piesented separately than when pre¬ 
sented together in Board 3A. Doubling the units on Board 4A 
brought about an even greatei drop for the mental age group (from 
72% to 32%) A similar drop also took place between Board 5A 
and Boaid 6A 

At the three-year level negligible drops occurred when the units 
were doubled The foui-year-old children were 100% successful 
throughout the senes 

Percentile tables in decile units were worked out foi both mental 
and chronological age groups in terms of successful trial time aver¬ 
ages, errois, incompletes, and failures 3 

Correlations for the boards of the geometrical and object form 
series with mental and chtonological age are given in Table 4 The 
correlation of chionological age with mental age for the entire group 
was 692± 045 Correlations on total errors of successes me higher 
with mental age than with chronological age. 


These data are on file at the Iowa Child Welfare Research Station 
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The conelations of time with total arms range fiom 556± 
059 on Boaid 3A to 905 =fc 028 on Boaid SB In general, chil¬ 
dren taking longei peiiods of time also make gi eater numbers of 
eirois 

Reliabilities in terms of the cou elation of Tnal A (Inat success) 
with Tnal B (second success) aie higher foi both time and total 
enois m boards where units have been doubled 

Object Form-Bo\rd Series 

Veiy few two-jeai-old chilclien were able to succeed with the ob¬ 
ject foim boards One cause foi this was the fact that the blocks 
weie asymmctucal and could be placed m only one position Only 
thiee two-year-old childien succeeded on two out of foui tuals on 
Boaid 7A These successes occuued on tuals in which the recesses 
weie in legulai and invcited positions Failuics ensued with the 
forms sidewise (Table 3) 

A similar type of pcifomunee occuued with the tbrcc-yeai-old 
group on Boaid 7A Fewer childien weie successful on the in¬ 
verted position (second tual) than on the regulai position (fust 
trial) The foui-veai-old children showed a similai diop for the 
second trial, Moie children succeeded on the fourth trial than on 
the second tnal 

Increases m mean time foi successes at the tlnee- and fonr-yeai 
age levels aie shown from the fiist tnal and the second trial in Boaul 
7A Similai mcieases aie shown in the mental-age gioup of tlncc- 
ycai-old children, However, the stand aid deviations weie so high 
that the mean dififeiences aie probably not significant. 

A companion of enors showed an mciease in nuinhei of eirois 
foi the second and fouith tuals in Boaid 7A as against the first and 
third trials foi the three-year mental- and chionological-age groups 

Boaid 8A shows a diop in peicentagc of two-year-old childien 
completing as compared with Boaid 7A The tlnee-yeai-old gioup 
also showed a diop in percentage of successes between the icgular po¬ 
sition (first trial) and the inveitcd position (second trial). Similar 
lesults aie shown m Table 3 for mental-age groups 

On Boaid 8A an inclease of time occuircd between the first and 
second tiials foi both three- and four-veat-old children m both the 
chronological- and mental-age groups 

While time for both cluo no logical- and mental-age gioups for 
thiee-veai-old children increased fiom the first to the second trial 
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on Eoaid SA, form errors (attempting to place a block m unlike 
form recesses) decreased 

The first trial of Series B of the object form boaids shows a 
marked increase in time and crrois due to the addition of extra 
blocks. 

Identification Series 

Of 15 fwo-year-old children who weie presented the identification 
senes only 9 were able to identify cithci by pointing or naming Of 
the 9 only 4 named correctly foim units for Board 7 A and 6 named 
correctly four ol more forms in Board 8A 

Nine three-yeai-old childien out of 18 named four or moie foims 
in Boaid 8A. Eight of these named the forms in Board 7A 

Ten four-year-old children out of 58 named four or more foims in 
Board 8A and 8 named all four foim representations in Board 7A 

The cup foim was missed consistently by most children in both 
the identification and silhouette senes. It apparently was not a good 
representation. 

None of the children at any age level could identify correctly all 
form units of the geometrical form-board series A few of the 
older childien named the ciicle and the square. 

Silhouette Series 

Only 9 two-year-old childien out of 15 piesented the scries were 
able to indicate silhouette foims either by naming oi identification 
It appears from the results that some foims were disciiminnted 
and named conectly by a laigc percentage of the childien. Ceitain 
forms tended to be named consistently wheteas others did not There 
is, howevei, a positive relationship between high consistency pci- 
centages and high percentages for coircct naming Percentages tend 
to run higher when Series IOC (sidewise position) is omitted 

Summary and Conclusions 

It was the purpose of this study to investigate experimentally cer¬ 
tain factors related to form-board performances of a group of two- 
and thrce-vear-old children. Major factors considered include. 
(«) form discrimination, (b) variations in meaning, (c) positional 
elements, (d) number complexity, and ( e) comprehension of rela¬ 
tionships 

Five series of experiments were used, including four series of 
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form boaids and one of silhouettes Form-board senes include six 
geometrical form boaids of increasing difficulty, two object form 
boards, and an identification test on all form boards. The silhouette 
senes includes 40 silhouette foims presented four at a time in each 
of three positions, regular, mveited, and sidewise. In form-board 
senes increased complexity was made by addition of new forms and 
increasing numbers of similar foims. 

Eighty-nine children ranging in age from two to six years have 
been used in the main study Of this number 29 langed in age 
rather evenly hom one year six months to two years six months, 
and 26 from two ycais six months to tlnce years six months 

The most significant lesults ate summanzcd as follows 

1 With two-year-old cluldien theie was a decrease in the num¬ 
ber of successes m both instances xvheie foim units weie doubled, 
whereas no dccicase occurred with the threc-ycai-old childicn. 

2. The senes of geometrical foim boards used in the present 
study show applicable giadations foi two- and three-year-old 
child ten 

3 The two-year-old childien fiequently identified objects, both 
in recess and block forms, while failing to see the relationship be¬ 
tween block and hole. 

4 At the two-yeai age level foim boards are not valid measures 
of form discrimination This is shown by the high frequency of 
form errors following an unsuccessful attempt to place the block in 
its proper lecess 

5 Childien of all ages can place geometrical forms without be¬ 
ing able to identify them by name. 

6 More persistence was evidenced in the face of failure with the 
object form boards than with geometrical form boaids. 

7 The object foim boards are too difficult foi two-year-old chil¬ 
dren but are suitable performance tests for three-year-old childien. 

8. Reliability was higher when form units were doubled both for 
time and errors 

9. Both geometrical and object form, boards correlate higher with 
mental age than with chronological age Mental-age correlations 
until time range from -352± 101 in Board 8A to -.619±.057 in 
Board 4A; with errors from — 361 ± 075 in Board 3A to - 684± 
065 in Board 7A, 

10. The sidewise position of elements on Board 7A was more 
difficult than the inverted and regular positions 
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11 Inveision of position on Board 8A tended to cause more 
mechanical criors with thiee-yeai-old children but not an inciease 
of foim enois, 

12 Changes in position on geometncal foim boaids made little 
difteiencc on test lesults at any age level. 

13. The Goddaid-Segum form boaid is too difficult foi two-veal- 
old childien but is applicable at the three- and foui-veai age levels 
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ONE LTUDE DE QUELQUES FACTEURS QUI INFLUENCENT LES 
ACCOMPLISSEMENTb DES ENFANTS ACES DE DEUX 
ET DE TROIS ANS AVEC LE FORM BOARD 
(Resume) 

Lc but de cettc etude, e'est d’ctudiei cxp6iimentaleinent et nnnlytiqucment 
la relation entre la discrimination des foimes, la vaiiation de sigiuhcation, 
lea yi4inents de position, la complexity dc9 notnbics, et la cotnpidhcnsion des 
lelntions, et les a ccompJ moments d’nn gronpc d 1 enfants ages de dciix et de 
tiois ans avec le Form Boaid (Tableau de Foimes) 

On s’est servi de deux series dc Form. Boards variant en difficult^, unc 
sene dc silhouettes, et le Form Boaid Goddard-Segmn La premidie sene 
dc Form Boaids sc compose de six tableaux de formes gcomltriques La 
seconde serie inclut quatre tableaux de formcs-objccts anitn6es ct inammees 
Les silhouettes mcluent les dix-hmt foimes employees dans les Form Boards 
et vingt-deux autres 

On a employe dans cettc i tucle cmqijante-cinq enfants variant en age d'un 
an six inois A trois ans six mois, evee en outie un gioupe de vingt enfants 
de quatre ans 

Les resultats indiqueiit que les Form Boards ne sont pas dc justes mesures 
de la discrimination des formes au niveau d’age de deux ans Chez les 
enfant9 de deux ans, le nombre des reunites est devenu plus petit quand 
on a double les unites de foimes geometnques, tandis que ceci n’auive pas 
chez les enfants de trois ans Les enfants peuvent placer des foimes 
geometnques sans savoir les noimner, tandis qii’ih peuvent nommer les 
foimes-objets sans les placer, Les tableaux dc formes-objets employes ont 
<5te trop di/ficiles pom les enfants de deux ans mats out e(6 de bons tests 
d’exdcution pour les enfants de trois an9. Les positions obliques des 
elements ont et£ plus dilhcilcs que les positions A l’cnvers oil les positions 
ordinaires 


Skeeis 
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EINE UNTERSUCHUNG EINIGER DER FAKTOREN DIE AUF DIE 
LEISTUNGEN VON ZVVEI- UND DREI-JAHRALTEN KINDLRN 
AN FORMBRETTERN (FORM BOARDS) EINWIRKEN 
(Refer at) 

De, Zwed die,ei St„d,e war, die Beviehiing der FormenuntericKcidunR 
(form taim.nat.on), der Bedciihingsvcrsclicdenl.e,, (vanation ,n me 
mg), der Lage, der nrmwirien Verwidlimg, „„d de 3 Verstandnissc, 2 r 
Zuiammenhangen «, den Formb.ettleistungen emer Gruppe von « 
d,e,-Jah|.alten Kmdem erpeumenrell „ml 0 nnl y n, c h v„ untermdicT 
Man benutzte otci Foimbrettscnon von gradunter SchwicriAcit cine 
Silhoaettenseiie, und das Formbiett von Goddard-begun Die erslc Form 

» r f * se ” e . ^ 5tellt "’!? ,cx mil gcomctmchcn Formcn Die 7we,tc 

Sene enthalt vie, Brctter mit den Fmmen von belebtcn mid unliclelilui 
Gegenstandcn Die Sdhoiiettcn bestamlen aus dn aduelin Formcn, du. 

den Formbictlein gebraucht wtnden, und missci dem noch CTCHUid-Avanzn; 
r 01 men h 


Ale Veinichapuunen dienten 5S Kindc, im Alter von V/, bis 3'A Jahicn 
und cine Erg,inning,guippc bestehcnA an, 20 viorjalmgen Kindcrn 
Die Befnnde wcisen daiauf Inn, dass Foimbrelter mcht guliivc Mnsssta 
ben dei Formcmmteischeidung aiif dein Niveau des zwci-jahugcn Kindes 
daistcllcn Bei nvcijahngen Kindern 7 clgte sich eine Vermindciiing der 
Zahl der gu en Rrfolgc wenn die geometmclien Formeinlieiten verdoppelt 
wurden vv.ihiend sich bet diei-Jahr-alicn Kindern keinc Vermindening 
zeigte Kinder sind im Stande, geometrische Formen nchtig untemibnngen 
(place) ohne sie bei Namen nennen ?u konnen, und andencits tverden 
fornigcgcnstandc manchmal riclUig genannt und doch nlcht untergebracht 
Die Fonnbretter die unbelebte Gcgcnstandc enthiclten fielen den zwei^ 
jaJingen Kindern tu schvver, eigneten sich aber nla Letbtnngsprufimgen 
(performance test) fur die drei-jahngen Kinder Seitlichc Lagen (sidetvisc 
positions) der Bestandteile waren schwieriger als umgekehrte oder 
gewohnliche Lagen 
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THE NON-RANDOM CHARACTER OF INITIAL 
MAZE BEHAVIOR* 

Flow the Psychological Labomloiy of the University of Virginia 


Wayne Dennis and R. H. Henneman 


Maze learning by rats is usually defined as improvement over 
the initial behavior in the maze. While many studies have been 
made of the factors affecting maze learning, theie has been very 
little interest in the initial behavioL fiom which learning begins 

Historical 

By way of historical introduction we shall review two theories of 
initial behavior m the maze These theories aie not essentially in¬ 
compatible with each other. One holds that the rat on its fiist run 
in the maze makes all, or neaily all, possible enors Woodworth, 
foi instance, says. “The rat placed m a maze explores He sniffs 
about, goes back and forth, entcis every passage, and actually coveis 
every square inch of the maze at least once’ 1 (11, p. 132) Whether 
tins thorough exploration results from landom or from non-iandom 
activity, the author does not say The same type of description 
occurs in the first paper on the white tat in the maze Small says’ 
“In the fitst trial the rats invariably traveled practically all the 
galleries (5, p. 233) However, the detailed lecoid of one 

first lun, the only record of a complete fiist run presented by Small, 
shows that the rat failed to enter two of the seven blind alleys. 

Few expeiimenteis have been interested in noting whether the 
rat on its fust run docs or does not enter blind alleys excessively, 
but, by examining published data we find that the statement that 
every square inch of the maze is coveted is inaccuiate In Peter¬ 
son’s presentation (3) of his data on learning in 24 while rats the 
errors of the first two runs aie grouped together, but the 24 rats 
made only 14 eirors in Cul-de-sac 7 during these two tnals, which 
means that at least 10 rats, and very probably more than 10, never 
entered this cul-de-sac on the first trial Stone (6) piesents a graph 
which shows that the average number of errors in the forward 

•Accepted for publication by Car] Murchison of the Editorial Board and 
received in the Editorial Office, May 27, 1931 
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duection on the first run in a Can maze of 10 blinds was only 1 8, 
or less than one-fifth of the minimum number of opportunities to 
enter blind alleys, Stone and Weaver (8) show, regarding the 12- 
umt multiplc-T maze described by Stone and Nyswander (7), that 
for three blinds the aveiage number of errois per xat in Trials 1 to 
5, inclusive, is less than one, which means that some animals failed 
to enter each of these blinds not only during the first run but during 
the first 5 runs Dashiell’s (1) study of the first run also lcveals 
that not all blinds weie enteicd. The data of Waidcn and Cum¬ 
mings (9) show that in their maze neaily eveiy alley was omitted 
by one oi more rats on the first trial We have not tried to find 
additional evidence in the litciaturc 

A second hypothesis concerning initial behavior is that it follows 
the laws of chance, in short, that when presented with alternatives, 
the rat selects them equally This was proposed lw Watson (10). 
Peteison (+) has shown mathematically that activity of this kind 
will finally take an animal thiough the maze and will account foi 
the piepondeiance of eirors in the fiist pait of the maze Dashiell 

(1) found that the chance choices occurred in some maze alternatives 
but not in others, but he did not separate the first picsciilation of 
an alternative fiom otliei presentations within the first run, and his 
peicentagcs are not veiy reliable on account of small numbcis. 
Stone’s graph (6) showing that only one-fifth of the blinds were 
entered in a forwaid direction has been cited, the chance proportion 
here would be otic-half Peterson (3), dealing only with hehavioi 
upon emergence from a blind alley, found that rats during the first 
two trials returned about 40% of the time and went foiwaid 60% 
of the time He is of the opinion that on the first occasion the 
50-50 ratio would have held. 

Experimental Section 

Apparatus, Subjects, and Piocedure In this experiment a block 
elevated maze devised by the senior authoi and described elsewhere 

(2) was used. It consisted of an elevated pathway fonned bv setting 
wooden blocks on a level floor. The blocks were 1J4" Wide, 12' 
high, and 24" long The pattern used is shown in Figure 1 It is 
a nrultiple-T zigzag pattern, requiring a simple right-left alternation 
of direction, with 13 units of true pathway and 12 units which weie 
blind alleys. In Figure 1 the true pathway units are numbered 
and the blinds arc lettered. The blocks were new and the maze 
was unused at the beginning of the experiment. 
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Fifty-nine noimal untiaincd white lats, about 3 months of age, 
were used m the expenment Ten of the lats weic given food m 
the food box for two days prioi to their first lun The remaining' 
49 weic given no preliminary feeding but wctc depnved of food for 
24 houis piioi to their (list run in older to make them moie active. 
Since tlieie weie no ichable differences in the behavior of the two 
gioups, theii results will he picicntcd togethei. 

Each lat was given an oppoitunity to exploic the maze, and one 
oi both of the experimented obseivcd the behavioi from behind the 
screen indicated in the diawing. The rat was put down on Block 1. 
Any rat which tcached the food box was lemoved as soon as it ar¬ 
rived theic. As some rats lequiie an exorbitant amount of time to 
complete a iun, a time limit for exploiation had to be fixed The 
rule adopted was as follows Each lat was left on the maze at least 



FIGURE 1 
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3 minutes unless the food box was reached in less than that time, 
and it was temoved when, after 3 minutes time, it became inactive. 
No rat remained on the maze moie than 11 minutes 

A pan filled with a diy mixture of graham flour and powdered 
milk was present in the food box at all times. We mention this 
only for the sake of completeness, for it is doubtful that the pan had 
any influence upon the rats. 

Results Twenty-one lats leached the food box, 18 explored be¬ 
yond Block 4 but did not reach the end of the maze, 15 went beyond 
the first unit of the tiue pathway but did not go beyond Block 4, 
and 5 i ats did not leave Block 1. These groups of lats wall be 
treated separately in the order in which they arc listed above Thai 
these groups exhibited a real diffeiencc in bchavioi and not merely 
a difference in the amount of time during which they were allowed 
to explore is shown by the fact that the fiist group, consisting of the 
rats which went the entne length of the maze, spent the least time 
on the maze The aveiagc time spent on the maze bv these rats was 
only 3 minutes The second gioup averaged 6 3, which is the high¬ 
est group avetage, the thud group aveiaged 3 5 minutes, and the 
completely inactive group aveiaged 5 minutes 

The outstanding cliaiacteristic of the first group was the decidedly 
non-random charactei of their initial behavior in the maze Two of 
them went from entrance to food platfonn without enteimg a single 
blind alley o» leltacing a single milt of the true pathway. By chance 
one would expect one rnt in about tzventy-five million to peifonn 
this feat Behavioi was recorded in terms of the blocks which were 
entered and a block was considered to have been entcicd when both 
foie feet of the rat were upon it In leaving Unit 1, the chance of 
entering the true pathway is f/z. Fiom Block 2 tbiough Block 12, 
there aie four ways of leaving sucli unit of the true pathway (for¬ 
ward into the next tine pathway unit, forward into a blind, back¬ 
ward into the pievious true pathway unit, and backwaid into a 
blind) so that the chance of going foiward correctly fiom any block 
is Y\ On Unit 13 the chances of taking the true pathway forward 
is 1/3. The expectancy of any rat of going coricctlv through all 
13 blocks is the product of the fiactions or 1 in 25,165,824 (Neither 
of these two lats had been given preliminary feeding.) 

It may be argued that we should not allow equal piobabditics of 
going forwaid and returning because the rat does not actually re¬ 
turn from half of the blocks But that is simply stating the facts 
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and refusing to compute thcii chance expectancy For the rat is 
free, as fai as the external situation is concerned, to take any one of 
the possibilities that we have mentioned as offcied by the blocks. 
If the rat docs not select the possibilities with equal frequency, it is 
not behaving in a random fashion. It may be of interest to add that, 
if the rat were somehow pi evented from returning, the chance of 
avoiding all blind alleys would still be only one in 4096. 

The xecoid of this first group as a whole was only slightly less 
remarkable than that of the two lats just discussed Two tats made 
only one-third of them. 

However, we aic chiefly inteicsted not in the total errois but in 
only one ei ror each, two more made only two each; a total of 11 
rats each made no more than 4 entrances into culs-dc-sac The 
greatest numhei of total entrances into blind alleys was 10, while 
the aveiage number was 4.5. In other words, not a single rat en- 
teied all culs-dc-sac on the first iun, and the aveiage rat entered 
the direction taken by the tat in leaving each unit of the maze fot 
the first time . We shall not study the direction taken by the rat 
when leaving a block for the second time because we wish to confine 
ourselves to initial behavioi. As a matter of fact, the number of 
blocks fiom which the rats progressed a second time during the first 
trial aie too few for statistical analysis. 

Let us considei first the direction taken in leaving each unit of 
the true pathway fot the first time Since 21 iats progressed tlnough 
each of the 13 true-patlnvay units, there were a total of 273 pieces 
of behavior exhibited on units of the tiue pathway which the rats 
had not previously cntcied. From each unit the rats could either 
return toward the starting alley or go fowvard (Block 1 is an ex¬ 
ception to tliis, as the rats could go only forwaid from it); in fact 
the rats went forward 260 tunes and ictuincd only 13 times. In 
going forward or backward from a true-patlnvay unit the rats had 
to take eithei a true pathway unit or a blind-alley unit In going 
forward the true-patlnvay units were taken in 196 cases in compait- 
son with 64 cases of selection of blinds. In icturning, 5 chose the 
true pathway and 8 chose blinds. With the exception of the last 
figuies cited, behavior was reliably difteient from chance expectation 
in all cases. It is obvious that the 21 rats which reached the food 
box went forward and avoided errors in previously untravelcd sec¬ 
tions of the maze in a manner that cannot be attributed to chance. 

Behavior on emerging from first entrances into a blind alley may 
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be analyzed in the same way. Theie woe 88 such entrances In 
66 cases the rats in cmeiging from the cul-de-sac went fonvaid, in 
22 they returned towaid the entrance 

The 18 lats whose exploration extended beyond the fourtli unit: 
of the true pathway but which did not leach the food box also avoided 
crrois and returns in a non-iandom fashion, blit not as decidedly as 
the gioup just descnbed. No lat of this gioup went to the farthest 
point which it icached without euoi and without ictiacing. Al¬ 
though the average unit of title pathway icached by this group was 
only Unit 6, or the mid-point of the maze, the average number of 
errois was 6.4 m contiast to 4 5 for the group which cxploicd the 
entire maze 

The choices following initial entrance into tiue pathway units 
were 107 in number Ninety of these were in a forward direction, 
17 were returns Of the foiward choices, 54 weic into tiue path¬ 
way units and 36 into blinds Of the returns, 13 weic into blinds 
and only 4 were into tiuc-patlrwav units. 

Of choices upon emerging fiom initial entrances into blinds, which 
were 74 in number, 45 were forward, 29 were backwaul in direc¬ 
tion 

The third group of rats, consisting of those animals which moved 
from Block 1 but which did not pass beyond Block 4, made choices 
fiom only 30 new units of true pathway Of these, 26 wcie for¬ 
ward choices, 4 were backward. Sixteen of the former and all of 
the latter weie into blinds. Of 22 first emergences from blinds, 9 
were fonvaid movements and 13 were backward in direction 

The group which did not explore at all obviously does not concern 
us here 

The fact picsentcd above may be summarized as follows: In 410 
initial choices from tiue pathway units, made by 54 rats (5 rats 
were inactive), the forwaid direction was taken in 376 cases, the 
backward direction in only 34 In going fonvaid, the lats chose 
the tiue pathway in 260 cases, the blinds in 116 cases In teturning, 
the tiue pathway was chosen onlv 9 times, the blinds 25 times. In 
othei woids, from true pathway units first entcicd the rats went 
forward in over 90% of the cases In going forward, the true 
pathway was selected appioximately 70% of the time, while in re¬ 
turning it was selected onlv 25% of the time With the exception 
of the last one quoted, these percentages are highly reliable and 
differ leliablv from chance expectations. In 184 initial emergences 
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from blinds, a forward direction was taken in 120 cases and a back¬ 
ward direction in 64. These numbeis, too, aie reliably different 
from chance 

In the foregoing data there is some indication that the more active 
rats were the more non-iandom oi directed in thcii behavior. For 
instance, the true-pathway selections among the initial foiwaid move¬ 
ments were 75%, 60%, and 37% of the total choices in the first, 
second, and third groups, lcspcctively. Howcvci, these percentages 
may differ only because the groups exploied different sections of the 
maze The rats of Group I chose the true pathway only 65% of 
the time in going foiward from Blocks 1-7 but chose it 79% of the 
time in leaving Blocks 8-13 in a forward duration. The 65% record 
is not far diffeient fiom the 60% record of the second gioup, which, 
on the average, icachcd Block 6 The 37% rccoid of the thhd 
gioup rests upon inadequate numbeis. Without presenting in detail 
other such compai isons, we may sav that theic is not conclusive evi¬ 
dence of group differences, but that the groups are too small for 
adequate conclusions. While we have felt it necessary for the sake 
of completeness to picscnt the data for each gioup sepaiatcly, the 
agreement among the groups is more striking than the disagreement 

Discussion 

In this study we have presented evidence, corroborative of that 
cited in the histoiical section, that not all paits of a maze need be 
coveied by the rat on its first run. In addition, we have shown that 
in the present maze situation rats do not behave in a random man¬ 
ner during the first lun. Enois and retraces occuued much less 
often than we should expect oil a chance basis. Not least important 
is the finding that it is possible foi a rat to run a maze perfectly 
when placed upon it for the fust time. Nevertheless, wc wish to 
state explicitly that we do not bold that non-iandom behavior or 
initial perfect runs can occur in all mazes. 

We are not able at this time to explain the behavioi which we 
have found A directional stimulus in line with the gencial direction 
of the tiue pathway may have kept the fats in the conect direction; 
the visual appearance of the blind alleys may have inhibited errois, 
or the rats may have quickly learned the light-left movement of the 
maze pattern from the fiist few errois and successes. Which one of 
these conditions or of other conditions hcic unmentioned actually 
Contrdlled the rats' behavior our present data cannot tell. We should 
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point out, however, that our experimental conditions were in no way 
exceptional, and that as fai as we know, it is quite possible foi non¬ 
random behavtoi to occui in mazes othei than the one here used 

I he fact that non-random behavioi does occui in mazes has, it 
seems to us, definite implications In the fiist place, it indicates that 
learning data, which are impiovement data, may give a vciy incom¬ 
plete account of the masteiy of a maze It is demonstiatcd that 
some masteiy, even complete masteiy, may be present in the first run. 
In order to show the complete comse of adjustment, should not the 
numbei of cuors to be expected by chance be fiist presented on the 
graph, with the learning cuivc following this ? 

In the second place, it indicates that theones of maze masteiy must 
deal not only with the elimination of eriois which have been made 
by the annual but also with the total avoidance of some enois Wc 
have shown that many enois aie avoided on the fiist mn The 
total learning iccoids of ten rats, not picsentcd here, show that 
piactically every lat masters the maze without evei having entcied 
several of the culs-de-sac The traditional pioblcm of maze learning 
has been the explanation of the elimination of eriors This experi¬ 
ment raises a new question the explanation of the avoidance of 
eriois, 

Summary 

Fifty-nine white rats weie allowed the fieedom of a simple-alter¬ 
nation multiple-!' elevated maze foi a lestrictcd pcnod of time The 
lats were untrained and no preliminary feeding was given the major¬ 
ity of the rats Two of the lats went fiom the cntiancc to the exit 
of the maze without cnoi and without rctiacing All of the lats 
which exploied behaved in a non-iandom fashion, in that they re¬ 
traced and made eirois much less often than one would expect by 
chance The data show clearly that initial maze behavioi need not 
be random and that it is not always chaiactenzed by excess move¬ 
ments as is implied in many desciiptions oi initial maze behavioi It 
is pointed out {a) that maze studies tend to neglect the initial ad¬ 
justment as a factoi in maze masteiy, and ( b ) that the avoidance 
of enois, as well as the elimination of eriors, demands an explana¬ 
tion. 
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LE PREMIER COMPORTEMENT DANS LE LABYRINTHS EST-IL AU 

IIASARD ? 

(Resume) 

On a peimls a 59 rats blancs d’entrer dans un labyrinthe elev6 multiple-T 
i alteination simple pendant un temps limite. Les rats n’ont pas ete en- 
trainSa et la plupart n’en ont pas re<;u de nournture prellminaire Deux 
des rats sont allfs depms 1'entr^c jusqu’A la sortie due labyrinthe sans 
erreur et sons retracement. Tous les rats qiu sont entres se sont comport^ 
d'une fagoti non ou hasard, parce qu'ils ont retrace et ont fait dcs erreurs 
beaucoup moms souvent que ce qui nrrivait au hasard Les donees mon- 
trent clairemetit qu'il n'est pns n&ressaire que le premier comportement dens 
le labyrinthe soit au hasard et qu'il n’a pas tonjours des itiouvements non 
nficessaires, comme beaucoup des descriptions du premier comportement 
dans labyrinthe suggerent. On montre (1) que les 6tudes du labyrinthe ten- 
dent d neghger I'ajustcment imtiaf comme factcur dans Fapprentissage du 
labyrinthe, et (2) que Taction d'6viter les erreurs aussi bien que l’^liminatlon 
des erreurg exige une explication, 


Dennis et Henneman 
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DIE NICIIT-ZUFALLIGE ART DER ANFANGLICHEN TATIGKEIT 
IN EINEM LABYRINTH 
(Refer at) 

Es wuitle 59 wewsen Ratten erlanbt, sich ivahrend einer bestimmter 
kuizen Zeit in einem emfachen attermerenden erhohtcn multtplen T-Laby¬ 
rinth (simple alternation multtple-T elevated maze) frex zu bewegen Dm 
Ratten waren nicht dressiert worden und. wurden mcht vorgangig gefuttert 
Zvvei dcr Ratten liefen vom Eingang direkt zum Ausgang ties Labyiinthcsi 
ohne In turn und ohne Wiederbetretung ihres Pfadea. A lie Ratten die 
auskundscliafteten (explored) erwicsen erne mcht-zufniligc Tfltigkeit Jnso- 
fetn sie vie) seltenei Irrturoer machten als man dem Zufall nacb erwarten 
wurde Die Bcfundc weiscti detitlielv darauf Kin, dass aniangUchc Laby¬ 
rinth tatigkeit mcht zufalhg zu sein br audit, und dass sic nicht unmet 
durch ubeimassige Bewegungen gekcnnzeichnet wrd, wie in vielen Schil- 
derungen der nnfangHchen Labyrintbtatigeit nnRcdeutot v?inl Es \vml 
darauf hmgewiesen, (1) dasa man in Unterauchungen an Labyrtntlicn 
geneigt ist, die anfangliche Anpassung als Be9tandtcil der Bemcistci ung ties 
Labynnthes zu vernachlassigen, und (2) dass die V enncidung von 
Irrtumern sovpohl wie die Auschnllting von Irrtumcrn Erhlarung 
etfordert 

Dpnnis und HennbmaN 



STABILITY OF MENTAL TEST RATINGS FOR 
PRESCHOOL CHILDREN 4 

From the Cf/iUieti J s Bureau of Pennsylvania 


Dorothy K H ylloweel 


Mental tests for children of school age have been evaluated ovci 
a long enough period to convince us of theii prognostic woith Tests 
foi child ten of the picschool gioup are, on the other hand, so much 
moie in their infancy, in fact, baiely out of the cxpcilmcntal stage, 
that their ichability is open to much moie question, consequently, any 
data on letests that can be gathered seems valuable to lcpoit. 

In 1928 the wntci published a scries of test noims for childien 
from 12 to 47 months. Furthei study with this age gioup has been 
possible and a scries of examinations have been made which show 
how reliable an initial diagnosis on an infant oi picschool child may 
be This mport concerns 436 childien, all examined by the writer 
The method employed in studying this material has been to compare 
the diagnoses made on the fust examination with those made on the 
last examination Compatisons of this soit enable us to determine 
how much i chance can be placed on an initial examination made at 
an eai lv age. 

In most cases the puiposc of any individual study is to help in 
understanding and making plans foi the child Theie may be a 
behavior problem to help coircct There may be some unfortunate 
environmental situation which lequircs the child to be lemoved fiom 
his own parents and caicd foi by strnngeis The most ciucial of 
such circumstances is that where the bieak must be permanent and 
where, therefore, legal adoption is to be consideicd as the plan oftci- 
ing the child the best substitute for a satisfactoiy life with his blood 
parents. As a protection to both the fostei parents and to the child, 
and for the happiness of both, it is most clesiiable to know the in¬ 
telligence level of the child, as well as his physical equipment, family 
background, and personality make-tip For many veais it has been 
possible to determine what a child’s physical condition is, and, 

‘Accepted for publication by Carl Murchison of the Editorial Boaid and 
received in the Editorial Office, July 14, 1931 
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through caieful ioquny, the possible her ed ltaiy tiaits which may 
appeal, such as insanity, feeblemindedness, or predisposition to phy¬ 
sical disease Howevci, the most recent studies m human biology 
are giving us a new viewpoint and are making us less certain as to 
how heredity in an individual case will work At least as far as 
mentality is concerned, it lias been shown that we are not justified 
in accepting 01 lcjecting a child because of his paicntagc. It has been 
definitely established that feeblemindedness can appear m a family 
wheic all the othci members aic normal 01 even supcnor, and that, on 
the other hand, noimal oi bright childien can have «t feebleminded 
01 veiy dull piuent Foi these reasons it seems that the best pro- 
ceduie is to study, as caiefully as science peiimts, the child foi the 
individual that he is, and thciebv tiy and dctcinune what hts own 
potentialities are to be 

The Children on Whom This Study is Based 

(а) They wcie m age at time of fust test fiom 3 months to 47 
months, divided, with 20% under 1 year, 30% from 1 to 2 ycais, 
30% fiom 2 to 3 years, and 20% fiom 3 to 4 veais (Sec Table 1.) 

(б) At time of last examination they wcie in age fiom 12 months 
to 8 years, with the gieatest number being between 3 and 4 veais 
No child was included where the mteival between the tests was less 
than 6 months noi wheic the child was under 12 months on the Inst 
test (See Table 2.) 

(c) The children were, except for a 4% group, social agency cases. 
Eighty-one per cent were m foster homes, undci the caie of the 
Pennsylvania Childicn’s Aid Society, and Philadelphia Children’s 
Bureau Fifteen per cent were in day nurseries oi institutions in 
Philadelphia Four pci cent weic private cases, chddicn who had 
always lived m their own homes, and who wcie not tested because 

TABLE 1 

Aces of Children Tfsted—At Time of First Examination 

Age in montli9 Numbei of cases Percentage 

Under 12 86 20 

12-23 130 30 

24-35 131 30 

36-47 89 20 


436 
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TABLE 2 

Ages of Chiidrcn Tested—At Last Examination 


Age in years 

Number of cases 

Peiccntagc 

1-2 

59 

14 

2-3 

83 

19 

3-4 

104 

24 

4-5 

80 

18 

5-6 

55 

13 

6-7 

36 

8 

7-8 

9 

2 

B-9 

10 

2 


436 



they picscntcd any pioblems. A good control study would be one of 
a laige group of children who have lived always with thcii own 
families From the number of foster children whose diagnoses im¬ 
proved after a period in a b cttei environment , the witter believes it 
is quite probable that an unplaced gioup with a consistently desirable 
and stable background would show even a higher percentage of con¬ 
stancy than the piescnt study reports, 

Test Material 

With children under 12 months, the basis of judgment was en¬ 
tirely by the Gcsell standaids. Fiom 12 to 47 months the Gesell 
tests were supplemented by the pciiounancc tests standardized by 
Hallowcll, by the Stanford revision of the Binet tests when the child 
had sufficient language development to make their use possible, and 
by certain of the Stutsman tests For ictcstcd children ovci 4 years, 
tile Pintner-Patcrson Scale of Peifoimancc Tests was also used 

Because of the time intcival between tests, there did not seem to 
be enough memory hang-over to raise the diagnostic lating, even 
though the same general test matenal was used Usually, because 
the child was older, some new and more difficult material was in¬ 
troduced. 

About half of the children were tested in the homes wheie they 
were living at the time, and the other half were seen in the writer's 
office When possible, an adult well known to the child was present, 
so that the stiangeness of the situation would not interfere with the 
naturalness of response 

As previously stated every child had at least two tests, and a few 
as many as eight (See Table 3 ) 
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TABLE 3 

Number of Tests Given 


Number of tests 

Number of rases 

Percentage 

2 

237 

54 

3 

124 

28 

4 

47 

11 

S 

19 

5 

6 or more 

9 

2 


436 



TABLE 4 

Interval betwfen First and Last Test 

Interval 

Number of cases 

Percentage 

6 mos to 1 yr 

120 

27 

1-2 yrs 

160 

37 

2-3 yrs 

60 

14 

3-4 yrs 

52 

12 

4-5 yts 

31 

7 

5 and more yrs 

13 

3 


436 



The smallest interval between the first and last test was six 
months, the greatest, seven years, with the median tunc from one to 
two yeais. (See Table 4.) 

Diagnostic Terminology 

In reporting diagnoses statistically for this study, it has seemed 
practical to use numeiical ratings Although a diagnosis of general 
ability cannot be estimated to the exact numerical point in the same 
wav as an IQ scoie bv tests such as the Bmct, still a numerical rating 
is quite possible In leporting my cases to the social agencies who 
were caung for these childicn, ratings were given such as develop¬ 
mental quotient 90 or 95, rather than 93 oi 91, that is, not laying 
stress on the exact point of the scoie Avemtje included scoics from 
90 to 110, with lcfinemcnts of 90 to 95, lower average, 95 to 105 
as average, and 105 to 110 as slightly above average Because super¬ 
ior is so often misinteipieted and because there is the possibility of 
environmental acceleiation giving temporarily an advanced score, 
the Examinei was slow to so diagnose children One hundred and 
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forty and above nab, howevci, genemlly accepted as the supenor 
group, From 110 to 140 was the above-average group, qualified by 
numeiical scores such as DQ 120, 130, etc The dull normal gioup 
weie those lated fiotn 80 to 89, anti lefined to upper and lowci 
pait. Bonleiline was 70 to 79 A DQ below 70 was appaieully 
feebleminded, but with a vciy young child a definite feebleminded 
condition is not so certainly ascei tainablc, paiticulaily on a single 
test. Subnoimality is, of couise, recognizable caily, hut physical 
condition and pooi enviionmental background often hold back the 
development, and in some of these cases the subnoimality was not as 
maikcd later as on the first test The writer's tendency is always to 
be cautious in diagnosing definite feeblemindedness and also supci un¬ 
ity. In other woids, the extremes arc accepted moie tentatively 

Although for social planning it makes little diffidence whether a 
scoie is 90, 95, or J00, for statistical consideration variations m 
diagnoses of moie than 5 points should be studied. A diagnostic 
variation within 5 points seems so negligible that two latings, for 
instance 91 and 95, have been considcied the same diagnosis and are 
so described in this study 

In addition to the amount of variation, it matters whether the 
change represents improvement oi deterioration, paiticulaily in the 
individual case, and therefore positive and negative changes have been 
reported 

Results of Retests 

Using the above diagnostic classification, let us examine the find¬ 
ings foi stability and for amount of change, One would expect it 
to be moie difficult to estimate ability the lower down in the age 
scale one goes, and, therefore, to show whether this is so, and to 
how gieat a degiec, percentages me shown by age gioups, that is, 
age at time of fiist test Four groups were used, 3 to 11 months, 
12 to 23 months, 24 to 35 months, and 36 to 47 months Refemng 
to Table 5, we see that foi babies tested fiist when under one year 
of age, in 48% of the cases the diagnoses in the final examination 
did not vary as much as 5 points fioin the initial test; from 1-2 
years, 52%, from 2-3 years, 55% , from 3-4 years, also 55% There- 
foic, after 2 years and until 4, predictability is 55%, but under 2 
the change is slightly grcatei, while undci 1 year, it is 7% greater 
than from 2 to 4 yeais. Foi the whole gioup from 3 months to 4 
years, the predictability was 52,5% This checks very well with 
Gesell’s study of 90 selected cases, for he reports that in 50% of his 
group the divergence was less than 5 points. 
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Gesell also lcports with his 90 restud led cases that 84% showed 
less than 10 points variance, either plus or minus In the writer's 
436 cases, the stability is slightly less, 79 8% for the entire group 
As stated above, foi fluctuations of lew, than 5 points there was with 
each increasing yeai an increasing percentage of stability, 48%, 52%, 
55%, and 55%. When fluctuations of 10 points are studied, age 
at first test makes less diftcicncc—undci 1 yeai, 78%, 1 to 2 years, 
78%; 2 to 3 years, 78%. However, between 3 and 4 yeaxs, the 
stability was much greater, 88%. In general, we can say, therefore, 
that less fluctuation in test findings can be expected at 3 years than 
below, for at the point, when a fuller innge of specific abilities is 
usually m evidence, it is possible to diagnose with less erroi 

A fluctuation of from 10 to 20 points appealed in 17 8% of the 
entire group, or in 19% under 3 years, and in 11% fiom 3 to 4 
years 

Only 10 cases, or 2% of the group, showed a fluctuation of 20 or 
more points. Heic the number of cases is so small as to make the 
percentage diffeicnce by age gioups of little significance 

Although of no impoitance for diagnostic accmacy, but of import¬ 
ance to social planning is the fact that, where the diagnosis did vary 
on a retest, the diveigcncc was distinctly in favor of impiovement 
rather than detcuoration. For the entne group, where the varia¬ 
tions were fiom 5 to 9 points, 17% impiovcd, 10% dctcrioiatcd; 
with vaiuilions from 10-19 points, 11% improved, 6% deteriorated, 
with variations of 20 or moic points, 1 4% improved, .9% deteri¬ 
orated. The total numbei raising their scoie 5 or more points was 
30%; lowenng it, 17%. The total raising their scoie 10 or more 
points was 13%; dropping their score, 7% Thus we see that, where 
there was a change in diagnosis, the change was almost 2 to 1 in 
favor of impiovement ovei deteiioration. The reasons for this will 
be discussed latei 

Fluctuation in relationship to the interval between the first and 
last test is also consideicd. Is theie more change the farther apait 
arc the tests? The figures show this to be the case, but not to a 
marked dcgiee nor in a consistent i elation to the incieasing interval 
Stability within a 10-point range when the inteival was undei 1 
year was 87.5%; interval 1 to 2 ycais, 83%, interval 2 to 3 years, 
76%; interval 3 to 4 years, 65%, interval 4 to 5 yeais, 64 5%. 
But, when the interval was 5 oi more years, the pcicentage of con¬ 
stancy was 84%, distorting the cuive of the othei percentages. Flue- 
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tuations of moie than 10 points present a still moie uneven cuive, 
but tend to establish the same geneial fact. 

How does the man bet of tests affect the stability of the diagnoses? 
Tabic 7 shows that the gieatei the nurabci of tests, the greater the 
change between the .first and last tests if a \anation less than 10 
points is being studied, but for a variation of moie than 10 points 
the levei se is tine With two tests being given, 87'/?; of the cases 
varied less than 10 points when tetested, with 3 test*., stability was 
74%, with 4 tests, 73%, with 5 tests, 58%, with 6 or moie tests, 
45%. Eleven per cent of the cases given 2 tests vaned 10 to 19 
points, those given 3 tests, 24%, those given 4 tests, 21%, those 
given 5 tests, 42%, and those given 6 oi moie tests, 44'%. The 
small number of cases given 5 oi moie tests may make thc-.c percent¬ 
ages less lehable, but fuithci study would be most valuable 

Further Causes or Fluctuation 

In addition to the factors discussed .above, theie are less an.ilyzablc 
causes tending to produce fluctuation. Since the same cxaminei did 
all the testing and since the same scale of tests was used th lough out, 
we cannot lay the change to the test, themselves, oi the controllable 
conditions under which they weie given. Fuithei cause-, for fluctu¬ 
ation would seem to he due to less contiollablc factois such as the 
physical conditions of the children, emotional attitudes tow.uds the 
tests, language difficulty, or envuonmental changes Statistically, it 
is veiy difficult to evaluate causes such as these. At times theie 
seems to be a combination of factors which piodute-. the diagnostic 
vauations With many cases, the cause of fluctuation, because it is 
the most outstanding, seems to be established, but there is no cer¬ 
tainty All we can suicly say is that such and such are the apparent 
causes for the fluctuation. 

Table S gives the piohable reasons foi fluctuation and the number 
of cases fluctuating in this senes of restudied cases. One outstanding 
cause of variation in diagnosis evas apparently due to the changed 
environment of the child between the time of the first and the last 
tests. Most of the dependent gioup, which are chiefly the basis of 
this study, weve committed for fostci-home caie because their own 
homes and parents \vcie inadequate Many times this meant lack 
of finances with improper diet, lack of suitable housing and play 
facilities, impiopei habit tiaining, and unhealthy emotional tiainmg 
My psychological studies were unavoidably made almost immediately 
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TABLE 8 

Probable Reasons tor Fiuctuation and Numbers FrucTUAriNc 


Variation 

Environ¬ 

mental 

change 

Physical 

condition 

Emo¬ 
tion a 1 
instab¬ 
ility 

Language 

develop¬ 

ment 

Undeter¬ 

mined 

Total 

Number 

4- 5 to 9 

36 

7 

6 

9 

16 

74 

points 







— 5 to 9 



2 

32 

11 

45 

+ 10 to 19 

25 

5 

1 

9 

10 

50 

—10 to 19 




23 

5 

28 

+20 

4 

2 




6 

—20 




2 

2 

4 

Total 

65 

14 

9 

75 

44 

207 

number 

15% 

3% 

2% 




1 




17% 

10% 

47 5% 


on reception of the child into fostei-home care Retests a yeat or 
two later indicated that, where there was a change in diagnosis, ap- 
pioximatcly 50% of the improvements seemed to be because of the 
better environment in which the child had been placed All his 
potentialities were being given a chance for expression 
Improved physical condition seems to correlate in some cases with 
improved mental status, but not in the propoition which has genc- 
lally been believed—in this study only 3% of the entire group 
Neither does emotional difficulty, even with veiy young children, 
play as much part in distorting the psychological picture as the writer 
had formerly believed. There was only one case in the entire gioup 
of 436 where emotional attitude caused a change of 10 or more 
points on a retest. This does not mean that every child was amen¬ 
able and entirely conformed to the test situation By no means—a 
great deal of ingenuity was often required to put thiough the test 
But, after experience with preschool children, it is unusual to meet 
a child whose behavior makes a reliable diagnosis very uncertain 
Small children are often quite distractible, tests have to be presented 
as the child is interested and they may have to be interspersed with 
free play, but, with the large amount of standardized material avail¬ 
able, enough satisfactory responses are usually obtainable to make a 
correct diagnosis possible. 

It is in the veibnl field rather than in the non-veibal that diffi¬ 
culty is most often encountered. This is especially true with very 
shy youngsters. But this obstacle can usually be met by securing a 
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careful developmental history concerning appearance and amount of 
language. The greatest handicap to accuiate diagnosing of preschool 
children, and especially of those under four years, is the absence or 
small amount of language which is developed at the time of the test 
Until language has appealed it is not possible to evaluate the in¬ 
tellectual level, which is the chief index to supenoiitv or inferiority 
This means that the bright child cannot always he recognized early. 
There aic some childien who are equally advanced m motor devel¬ 
opment, adaptive reactions, and language Hut more often with 
neally supciioi childien, and this has been shown with oldei gioups 
also, manual skill and gencial behavior aic not above average 01 veiy 
little so, and the supeiiority is all in the vcibal abstiact field 

The absence 01 slow development of language mav also distort 
the psychological pictuie of the dull or the definitely feebleminded 
child In body contiol and m manipulating manual matcnal, some 
dull children give a fairly average picture, and, because they are 
young, then slow language is not so significant This is especially 
true with childien under 30 months But, when ictcsted at an older 
age, limited vcibal ability is much more significant and serious 
Many of these retarded children continually show good concrete 
ability on all retests, but dctmoiate intellectually as nioic is de¬ 
manded of then vcibal processes This type of case was the chief 
one showing detenoiation on retests. In fact there were only two 
other cases in the whole group showing a deterioration of more than 
10 points winch gave any othei reason for not continuing to develop 
at the expected rate according to the first diagnosis. 

* Percentages and Causes of Variation as Compared with 

Foran’s Study 

Dr Foran has contributed an inrpoitant summary of the changes 
in IQ when children are retested by Binct tests, and, because this 
is tile most extensive study of retested older children, the writer 
wishes to piescnt some comparisons between his figuies and those 
obtained in my own study. Dr Foran’s study is a summary of the 
results of studies by various examiners, all of whom riaed the Stan- 
ford-Bmet series of tests. He states that the probable error of a 
Stanfoid-Binct intelligence quotient is approximately 5 points under 
average conditions, and, therefore, deviations are only significant if 
they exceed 10 points, and about 20% of the deviations exceeded 
10 points. 
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Foi the writer’s preschool gioup, age lange fiom 3 to 47 months, 
the figures are almost identical Mith Foian’s, 17 8% deviating 10 to 
19 points, 2 3% deviating 20 oi moie points. 

Foran has not attempted to give any figuies to show idative causes 
fot the variations, but he piesents a number of icasons foi devia¬ 
tions Quoting from Ins conclusions. 

“The largest deviations arc obscivcd in children below 6 
years, but with the exception of vciy young children, the con¬ 
stancy of I Q is independent of age, Attitudes and interests, 
as well as habituation to taking tests, me probably the iespon- 
sible factois in the vacations of young children Language 
handicap is responsible foi a considerable propoition of the 
fluctuations Abnoimnl physical conditions lower the constancy 
of the intelligence quotient to some degree, blit their influence 
has probably been ovei-emphasi/etl The influence of environ¬ 
ment is an open question, but with some indications that the 
I Q is constant in spite of pronounced changes in envilonment 
Individual cases may at times show large fluctuations eitlici on 
account of causes alieady mentioned, oi foi reasons that can¬ 
not be identified" 

Table 8 shows disagreement at cettain points with Foian’s conclu¬ 
sions Although theie is a decided tiend foi the ability of vciy 
small childien to be less picdicablc, still my entire picschool gioup is 
not moic variable than Foian’s oldci gioup There is the important 
difference, however, that Foran is considenng only Hinet scoies and 
not a diagnosis made on complete lange of maleiial, including vcibal 
and non-verbal tests, plus developmental history The wutcr has 
found extreme fluctuation in J3 inet scoics foi some 3- and 4-veai-olds 
and never feels justified in placing anv lcliance on just this one 
scale An extieme case, which I quote because the gencial diagnosis 
did not show any real variability, is that of a boy whose Binet IQ 
was, at 2 yeais 5 months, 179; at 3 yeais 10 months, 160, at 4 
years 10 months, 140, and at 6 yeais 5 months, 150 In analyzing 
the respective failures and successes, there was the situation of several 
tests being succeeded one yeai and failed the next, such things as the 
distinction of light and left, where confusion is not lare foi very 
small children. This same situation is not met when a qualitative 
estimate is made from a wider range of mateiial 
The writer found that attitudes and inteiests interfcied very little 
in making diagnoses, though, of couise, it did inter fete in some cases 
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and with occasional tests for a considerable number of childicn. It 
yvas the “shut-in,” “afraid to expiess himself” type of child who was 
at times wiongly diagnosed, lathei than the obviously non-confoiming 
one who had his own aims and desires to satisfy. With the mtio- 
veited types, only by ictests when the child’s personality was more 
exptessive could we know that the earlier picture given was mconect 

Theie is agi cement with Fotau’s study in icgard to the emphasis 
which has been placed on the pltysical condition, the unpoitance of 
which has been oveily stressed 

Conclusions 

1. Carefully standardized pieschool tests given by «vn examine 1 
expei fenced in handling young childicn seem to be as reliable as tests 
standaidized foi oldci groups 

2. Given two oi more tests, 52.5% of the cases with an age 
lange of fiom 3 to 47 months vaued less tlian 5 points when the 
initial and final diagnoses were compared 

3. Seventy-nine and eight-tenths pei cent vaned less than 10 
points. 

4 Seventeen and eight-tenths per cent varied from 10 to 19 
points 

5. Only 2 3% fluctuated moie than 20 points. 

6 Whcic there was a change in the diagnoses, about twice as 
many impioved as deterioiated. 

7 Childicn fiom 36 to 47 months vaiicd less on ictests than did 
childien from 3 to 36 months. 

8. It can be stated in general that the grealei the interval be¬ 
tween the tests, the less the stability, but this is not tiue in a con¬ 
sistent way. 

9, The numbci of tests does not aftcct the stability of diagnosis 
in a consistent wav 

10 Of the 47 5% of cases fluctuating 5 oi moie points, 15% 
seemed to be due to impioved environment, 3% to physical causes, 
17% to language development, 2% to emotional situations, and 10% 
to undetermined factors 

11. If 15% of this gioup gave a better type of mental response 
undei better environmental conditions, it would seem very desirable 
to study a contiol gioup who had always lived in the same and in 
favoiable suiioundings. 

12 It seems that too much emphasis has been placed on the 
retarding effect of physical conditions 
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13. Although the lcsults of individual tests may be negated be¬ 
cause of emotional attitudes, dismtcicst, 01 inattention, a very small 
numbei of picschool children should be incorrectly diagnosed if 
time is taken to present sufficient and carefully standardized ma¬ 
terial 

14 Lack of language development, moie than any other one 
cause, makes foi enois in diagnosing young clnldicn Bright children 
me often not lccognized until language appeals, and dull clnldicn 
showing good motor and manual development aic often rated too 
high in the eaily examinations. 
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LA STABILITY DBS EVALUATIONS DES TESTS MENTAUX POUR 
LES ENFANTS D'AGE PRES COL AIRE 
(R£sum£) 

On a fait subii line s^rie tie tests 4 436 enfants d’age pi6scolaue Lea 
4gcs 4 la premiere Spieuve ont ete tie 3 4 47 mois, 4 la iternifiie epretive de 
14 9 ans L’lntervnllc moyen entre lea tests ont 6tc dc 18 mois et le 

nombre moyen de te9ts, 2 Les tests ont 6t6 ccux ctnlonn6a par Gesell, 

Hallowell, Stutsman et Teiman On a employ^ la methodc de comparer les 
resultats dc la premidre epreuve avec ceux tie Ja demicic pour determiner 
la vraie valeur d’une scale dtude faite 4 tin age non avnnce 
Quand on a compare le diagnostic initial et le final, 52 pour cent ont 

-varie moms dc 5 points, 80 pour cent moms de 10 points, 18 pour cent de 

10 4 19 points, et seulement 2 pour cent ont vari4 plus de 20 points, Quand 
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on a change 1c diagnostic, le nombrc de ceux qui ont fait des progrea a cte 
cnvnon deux fois le nombre dc ceux qm ont fait moms de progr^s qu’au- 
parnvant Les enfants ages de 36 h 47 mats ont vane moms dans les tests 
repetes que les enfants ages de 3 A 36 mois 
Snr le 48 poor cent dc cas vauant de 5 points ou plus, IS pour cent 
gemblellt dus a dc meiileurs milieux, 3 pour cent aux causes physiques, 2 
pom cent aux situations ^motives, ct LG pout cent non determines 
Bicn que I’on piusse met les resultats des tests indtvidueb A cause dcs 
attitudes emotivea, d'un manque d’uttdrct, ou dc ['inattention, il cst possible 
d'arrivei 6 dc bons resultats dans le cas de la plupart des enfants d’age 
prescolairc, si J'on a som de piGsenter asscz dc malic les ct ties maticres 
soigneusement ctalonnecs 

IIaliowbll 


DIE BESTANDIGKEtT DER AN INTELLlGENZPRtiFUNGEN ER- 
HALTENEN ZAHLEN BE! VOR-SCIIULPFLICIIIIGEN 
KINDERN 
(Referat) 

Ea warden 436 vorschulpflichtigc Kinder emer Testscric unterworfen 
Das Alter dcr Kinder crstreckte sich bci dcr ersten Prufung zwisclien 3 
und +7 Monaten und bet del letztcn zwisclicn 1 und 9 Jahren Der imttlcrc 
Abstand zwischen den Prufungen vvar 18 Monnte, und die mittlerc Zahl dcr 
Prufungen 2 Die gebrauchtcn Prufungen waren die durch Gcsell, Hallo- 
well, Stutsman* und Terman standardisierten Ea wurde so verfahren, clans 
man die Befunde bei der ersten Prufung mit denen dcr letzten verglicli, um 
zu ermittlen, vvie viel Vcrtiauen einer cinzigcn, in frnhein Alter gemachteq 
Prufung zu schenkctt sei 

Bei der Vcigleichung der ersten und der letzten Diagnoscn zeigtc cs 
sich, das 52% muerhalb wenigei als 5 PunLten varurten, 80% mnerUalli 
wemger als 10 Punkten, 18% mnerhnlb 10 bia 19 Punhtcn, und bloss 2% 
innerhalb mebr als 20 Punkten. Wo cine Aenderung der Diagnose slaU- 
fand zeiglc sich zwei mal so oft Bcsseiung vyic Vcrschlimincriing Kinder 
lm Alter zwischen 36 und 47 Monnten varurten bci Wiedctholung dec 
Pi lifting wemger als Kinder zwischen 3 und 36 Monatell 
Untei den +8% der Falle die cine VnmtunR vou 5 oder inclir Punkten 
zeigten schiencn 15% durch Ycrbesserte Umgebung vcrursnclit zu sein, 
3% durch physiologische Ursachen, und 2% duich nffcktive Gelcgenliciten, 
unci bei 10% wai die ursacltc der Vcrsclnedenheit unbestimmt 
Obwohl die Befunde bei lndividuellen Prufungen dutch GcmulszusUndc, 
Mangel ail Intel esse oder Unaufmerksamkeit vcreitelt werden konnen, soli 
doch nn nur wenigen Kindern erne unnchtigc Diagnose gcmacht werden 
svenn man sich genugend Zeit nimmt mn Innreichenden und vorsichlig 
standardisierten Tcststoff darzubicten 
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THE DIRECTION OF READING AND THE EFFECT OR 
FOREIGN-LANGUAGE-SCHOOL ATTENDANCE 
ON LEARNING TO READ* 

From the s Tenilotial Noimal and Tunning School, Honolulu, Hawaii 


Madoraii E. Smith 1 


Scope of the Present Investigation 

Purpose. In a study on special reading disability by Mauon 
Monioe (5) attention is directed to the much highci numbei of eirois 
involving the reversal 01 inversion of lcttcis and sounds among cases 
of special leading disability than among noimal leadeis. This fact 
suggested the pioblem of whether 01 not the lcaining to icad at the 
same tunc two diffeient languages whose oidci of ducction differs 
leads to greater confusion and a higher numbei of eirois of reversal 
among normal children than is tile case when hut one language is 
studied at a time. This is a pioblem of direct piactical inteiest in 
the Hawaiian Islands, as a large numbei of siv-yeai-old children 
each year enter two schools the public schools where they aie 
taught to icad English, which is written in honzontal direction 
Lorn left to light, and some fotcign-language school wheie they 
learn to lead Chinese, Japanese, 01 Koiean, all of which aic wnttcn 
in the veitical direction from right to left. A subsidiaiy pioblem de¬ 
veloped in the course of this stud}', namely, which of these different 
reading directions ls the moie natuial to the child untutoicd in 
reading? 

Subjects. The subjects used in this investigation included 740 
chddicn from two to nine yeais and 112 adults, all lesidents of 
HonoluLu. The younger childien wcic neatly all fiom cithci Castle 
Nuiseiy School and Kindergarten or Kinau Kindeigaiten, where 
children of both Oiientai and Caucasian ancestiy are to be found. 
The children of school age weie found in the piactice schools of the 
Teintonal Noimal School and in foui other public schools of Hon- 

*Rcconnni ended for publication by George D Stoddard, accepted by Cart 
Murchison of the Editorial Doaitl, and leccivcd in tlic Editorial Office, 
June 8, 1931 

l Mrs. Virginia Corey assisted in the planning of the Reading-Direction 
Test, constructed Foim B, and assisted in some of the testing 
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olulu, and also a small number wete found m the Korean Christian 
Institute, a pnvate foieign-language school. All of these childim 
weic eithei in tlic fiist grade or weie studied dunng the fust months 
after piomotion to second grade in the public schools The adults 
weie students 01 faculty membeis at the Noimal School and their 
fi lends. 

Test for Preferred Reading Direction 

In Older to discover whethei or not preschool chihlien have any 
prefeience foi a special ducctton in leading m naming ohjects, a 
test was prcpaicd in two forms consisting of 25 simple outline pip- 
tuies arianged in five lows of five each on a 12-mch squaic of 
heavy papeu In oidei that, as far as possible, the woids lllustuited 
should be in the vocabulaues of the childicn tested, the piauies lep- 
resented woids found to be of high frequency in the vocabulniy of the 
children befmc entcung the first giude In Foim A the pictures used 
represented words in the fiist thousand woids accoitling to fre¬ 
quency as listed in the kindeigaiten oi home lists of the International 
Kindergarten Union study (2) On Foim B a few woids of a some¬ 
what lower frequency in. these lists but piobably more widely known 
in Hawaii were included, e.g, pineapple. 

Pictures used in. Foim. A repiesented. 


hall 

telephone 

dog 

house 

shoe 

chair 

baby 

penny 

boy 

clock 

chicken 

rose 

moon 

tree 

fish 

hat 

girl 

boat 

man 

table 

cup 

flag 

cow 

egg 

pencil 

Pictuics 

used in Form B 

lepresented: 



box 

cabbage 

biead 

comb 

milk-bottle 

umbrella 

bunny 

Santa Claus 

cat 

scissors 

fly 

auto 

tiam 

airplane 

bud 

book 

frog 

mouse 

horse 

apple 

toothbrush 

P>g 

policeman 

pineapple 

flatiron 


With childien the directions used weie simply, “Let’s sec if you 
can tell me what all these pictures aie” No hint was given as to 
wheie to begin and the page was laid down on the table exactly m 
front of the subject so that there would be no suggestion from its 
position as to where to begin. In the few cases where the subject 
asked, “Where shall I begin?" lie was told, “Just where you wish 
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It doesn’t matter wheie.” If he stopped before completing the task, 
he was asked if he had finished, but was not otheiwise uiged unless 
he had named so few pictures that it was impossible to judge whether 
or not lie had any plan of procedure As the test is to determine 
reading direction and not picture recognition, it made no difference 
if he miscalled a picture. If he hesitated ovci any pictuie at 
which he was pointing 01 if it could be ascertained winch picture was 
botheung him, it was named for him With very shy young children, 
who could not be peisuadcd to speak, the child was urged to point to 
each pictuie and they were named for him, but this was necessary in 
veiv few cases With adults, it was usually necessaiy to explain 



FIGURE l 

Reading-Direction Test—Form A 
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that thcie was no catch and that the purpose of the test would be 
fully explained as soon as the pictuics had been enumerated 
Scot mg On a sheet ruled into 25 smaller squ«ues a number was 
cnteied in each squaie as the child named the picture in the cor¬ 
responding square on the large sheet For the first picture named, the 
number entered was “1 ” for the second “2” and so on until the 
child had named all If he named a picture twice the number of 
each naming was enteied in its squaie A pattern ilhistiative of the 
child’s plan of procedure could then be tiaced on the scoring sheet by 
drawing a line fiom one number to the following and so on until all 
had been connected The tc^t was scored in thiee differ cut ways. 
The type of pattern followed was noted and named If all five lines 
weie named in oidei ftom left to right horizontally, it was called 
English, if hoirzontally, but fiom light to left, llebtew, if hori¬ 
zontally, but with direction rcveised on alternate lilies, Old Latin, 
since ancient Latin inscriptions are found written in such a mantlet 
If the child began any of these patterns at the bottom instead of the 
top of the page, the adjective invetied was piefixed to the name of 
the appropnate pattern Vertical directions were named Chinese 
when begun at the upper right-hand cornel, revet sed Chinese when 
begun at the upper left-hand coinei, inverted Chinese when begun at 
the lowei light-hand corner, and mvetled tevei sed Chinese when 
begun at the lowei left-hand coinei. If the child levcrscd the order 
of direction vn alternate lines, beginning at the top in some lines and 
at the bottom in others, the adjective connected was prefixed to the 
appropriate name Another perfect pattern used by some children 
was called the spiral In this pattern, the child follows the edge of 
the picture caul, naming the outside pictuics first, and then fills in 
the lcmaimng pictuies Such a piocedurc lcsults in a soit of spiral 
If the child neglected to fill in the centei oi named pictuics in two 
columns at a time so that a rough bordei effect was pioduced, the 
pattern was so-named This, as well as all othei patterns observed, 
was incomplete, that is, some pictuics weie omitted. Such incomplete 
patterns weie named Tinces of . uliatcvci pattern was in¬ 
dicated or used pait of the time Finally, there was a mere hap¬ 
hazard naming of pictures that followed no othei Older of procedure 
than the whim of the child or the degree of attractiveness of the sep¬ 
arate pictures to him This was called haphazaid 
Another method of scontig resulted in a numerical score. The rule 
followed was’ From the number of different pictures named subtract 
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the number of turns in direction up to the 25th picture and add the 
number of times an adjacent square up to the 25th was named If a 
regular pattern is followed do not penalize twice by deducting twice 
for one omission. If the result should be negative, the seoie is zero 
The score must be at least as much less than 40 as the numbei of pic- 
tuics omitted. A squaic is counted as adjacent to the one at the 
opposite end of the line pieced mg it when the child is following such 
an order as the English-leading direction, which lequiies a return 
sweep of the eye from the end of one line to the opposite end of the 
line below This rule results in a scoie of 40 for eveiy legulai pat¬ 
tern which lesults from beginning in one cornei of the page and 
following any of the regular reading duections oi these directions 
reversed or inverted. This was called the oiientation score 

A third score was used to sccuie a numcncal scoie to describe the 
degiee of tendency to follow the same pattern or lack of pattern on 
two trials This was called the diffei ence scot e A regular pattern 
could differ fiom another in four respects direction might be to the 
left or to the right, vertical or horizontal, to the bottom or to the 
top, and the lines could be connected or unconnected. Each such 
difference counted 1, total 4 A spiral with the same stalling point 
as any other regular pattern gave a difference score of 4, with a dif¬ 
ferent staiting point, a scoie of 5. A complete failure of pattern 
compared with a perfect one also counted 5. If a paitial pattern was 
found in one case and a perfect pattern in another, the diffeicncc 
scoie given was the numbei of lines that diffeicd from 1 to 4. When 
a pattern was lacking in both lecoids the rule followed was Note if 
the gcncial direction oi scheme is sinylar or not, if similar, add 0, if 
different, add 1; if very unlike, add 2, to the difference as measuied 
by difference in orientation scoie. If the oiientation differs in the 
two cases by 1 to 5 give a diffeicncc score of 1, if the difference is 6 
to 10, scoie 2; if 11 to 15, score 3, and so on. 

7 / a!idity, The adult subjects weie used to discorer if the test had 
any real relation to direction of reading Fifty adults who read only 
English oi languages written in a similar direction were tested. Of 
these, 41 followed the exact English direction, 7 a horizontal direc¬ 
tion—Hebrew or Old-Latin oi mixtuics of these with English— 
and 2 the reveiscd Chinese. This latter direction gets some piactice 
in leading columns of figures among English-readmg people On 
the other hand, of 50 adults who read both English and an Oriental 
language, only 19 named the pictures in the English direction, 10 in 
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some variety of the Old-Latin diiection, 8 in perfect Chinese ducc- 
tion, 11 in leversed Chinese, and 2 in some other variation of the 
vertical direction, It was found impossible to sccuic many subjects 
who could read only an Onental language For the most part, such 
subjects could not undeistand enough English foi the writci to test 
them heiself, and, although some of the students of Oriental uncostly 
at the Noimal school offered to help in such testing, they found it 
veiy difficult to disairn their fiiends of the suspicion that tins simple 
test was a means of entrapping them, so that only 10 adults who icud 
Japanese oi Chinese only wcie tested, and 2 illiterates Of these, 
the ilhtciates lead one in the Hcbiew diiection and one in inverted 
Olcl-Latin diiection, 5 of the otheis followed the Chinese, 1 icveiscd 
Chinese, 1 connected Chinese, 1 English, and 2 Hclncw, which has 
the same staiting point as the Chinese diiection Thus wc find a 
marked tendency among adult subjects to follow m naming the pic- 
tines an Older either the same oi closely allied to that they most fre¬ 
quently use in leading The Oiicntal subjects in the Islands have a 
ccitain amount of practice in English dufictions in signs, the comic 
strip which is punted in the Japanese papcis, and in a few of the 
modern Chinese hooks which are wntten in English diiection in¬ 
stead of their usual style 

In older to test whether any pictuic by its gieatei appeal to the 
child’s inteiest oi its difficulty of iccognition influenced the direc¬ 
tion of naming, the pictuie chosen as staiting point on 486 iccords 
fiom tests with Foim A and 314 from tests using Foim 11, 800 in 
all, wcie studied and the number of times each picture was used as 
the starting point was counted and the lelativc frequency of each 
picture on the two forms compared On the peifcct recoids which 
indicate a leading diiection alicadv chosen, 186 on Foim A .md 
154 on Foim B began with Picture 1 (numbering of pictmcs fol¬ 
lowed the English diiection); 34 on Form A, 38 on Foim B began 
with Picture 5, 18 on Foim A, 10 on Foim B began with Pictuie 
21; and 9 on Foim A, 3 on Foim B with Picture 25 This looks as 
if Pictuie 5 might appeal moic on Foim B than on Foim A, but the 
diffeiencc is more piobablv due to the fact that fcwci children, pro¬ 
portionately, who attended foi cign-langu.ige schools and had learned 
to use a Chinese leading direction which begins with Pictuie 5 were 
tested with Form A, since Form B, with its somewhat more difficult 
pictuies, was not used so much with the younger children On the 
imperfect records where oider was cither lacking oi was disturbed, 
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these coiner pictuics also showed a lathci high fiequency except for 
the pictures in fifth place , the bottle on Foun B showing only aveiage 
frequency and the shoe on Form A less than average frequency 
But these pictutes weie .always iccogmzed and couectly named by 
all but the veiy smallest children, many of whom omitted them 
altogether. Ovci-popular pictuics wcie the fish, the 15th on Form 
A, and the scissors and auto, Numbeis 10 and 12 on Foim B Less 
popular* but slightly above the aveiage, weie the umbiclla and 
bunny on Form 13 in Squares 6 and 7. Pictures seldom used for 
commencing were the rose and moon in Squares 12 and 13 on Foim 
A, and the box, bread, fly, and egg in Squaies 1, 3, 11, and 24 on 
Form B, and all the pictuies but the lioisc in the fouith line on both 
forms, The fomth line was used less often than the other foui as a 
staiting point, and this is a difference due to position, not appeal of 
picture. The only one <)1 these pictures in such a position as to 
interfere with a prefen cd reading direction is the box The difficulty 
seemed to be due to uncertainty as to whcthei it should be called a 
box, a block, oi ice Usually, when this happened, before the child 
could be given the name, he began on the line below, thus not 
changing his tvpe of pattern but lowciing Ins oiicntation scoie by one 
point Howcvei, the children seldom seemed disturbed by failure to 
recognize the pictures. The penny was generally called a ball without 
any hesitation, the diffeient mammals weie all mistaken foi each 
other, the telephone was frequently called an ice-chest (the picture 
did not show the dial used on telephones in Honolulu), the cup was 
called a bowl, particularly by Ouental children who are familiar 
with a different kind of cup, and the crescent moon was often mis¬ 
called, the most frequent erior in this case being to call it a banana 
Reliability Both forms of the test weie given within a few days 
of each other to 168 cluldien who weie attending only one school or 
kindergarten Of 109 first-graders, 71 followed identical patterns on 
both trials, and 16 followed patterns that were almost the same. 
Of 48 sccond-giadeis, 41 followed the same, and 6 almost the same 
pattern Of 11 other childien, 8 followed the same, and 2 almost the 
same pattern. The tendency to repeat the same pattern on different 
occasions seems to be marked by the time that any idea of order has 
been established Of the whole group of 168, 146, oi 96%, began 
both times at the top (143 cases) oi at the bottom (6 cases); 157, 
or 94%, began in both cases that were alike in being eithci connected 
(31 cases) or unconnected (126 cases) ,115 made peifcct scores on 
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both occasions and 35 imperfect scores on both trials, a tot.il of 89% 
whose scores were alike as to perfection on both tuals; 83 used the 
perfect English pattern on both trials, and 67 some other pattern on 
each trial, 89% showing like perfoimance in this respect, 17 in both 
cases used a vertical, 130 a horizontal direction, 7 so confused then 
patterns that it was impossible to call one or both of them either 
vertical or horizontal, only 14, or 8%, used both directions; 17 on 
both trials began at the right, and 116 at the left, or 77% began at 
the same side of the page each time Evidently, the left-right direc¬ 
tion is the least stable patt of the pattern and this is precisely the 
dnection in which earns of reveisal of Letters and sound occui m 
pnmary leading On the whole, though, \vc find considerable 
agicement among the children m adherence to a pattern foim 

Results of the Test 

Ptefetted Reading Direction Alice Descocudres (3), in the course 
of her tests of language for child icn of two to seven yea is, has the 
child talk about five pages of twelve pictures each She notes that the 
younger children usually name them in chance ordei, while the older 
childien usually name them in ordei, either veitically oi horizontally, 
in most cases following the same ordei on all five pages We found 
a similar conti ast between oui younger and older children The 
orientation score measures the tendency to follow a legulai older, 
irrespective of the type of pattern used. Only the mciest beginning 
of pattern traces are observable in lecords sconng below 20, but an 
increasingly distinct pattern is found with higher scoics, quite cleai m 
scores of 30, and reaching perfection with scores of 40, Table 1 
shows a steady rise fiom year to vear fiom an average scoie of 6 at 
two years to one of 36 at seven, or of 37 m second-grade seven-year- 
olds, while the adults with but one exception scoicd 40. (Cluldien 
from two \ears no months to two years eleven months inclusive are 
counted as two-year-olds ) The rise in scoie is much more lapid the 
first two years and then a slight gain is found each vear thereafter. 
One ie<ison for the very slight gain at six years is the fact that the 
children above six j'cars were for the most part drawn from the 
public schools, winch aie not so selected a gioup as the kindergarten 
groups which supplied tire younger childien It will he noted that 
the aveiagc score of the Onental and non-Oricntal groups is 
almost identical until six years is leached, after which the Oriental 
child who does attend foreign-language school has a markedly lower 
score. 
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TABLE 2 

Starting Point in RtadinG'Direction Test 

All cases Excluding perfect patterns 

Peicentage Stalling in Percentage Startingm 

in upper left two in upper left two 

Age group No two lines columns No two lines columns 


2 and 3 yeais 79 

4 and 5 years 142 

6 to 8 years 539 

15 it 3 3 
54it3 4 
89±1 1 

30*4 2 79 
51*3 4 100 
72±12 169 

15*3,3 

47±3 l 
62*3 1 

30:*:!-2 
43*4 1 
49 ±5 3 

All pel feet 

patterns 412 

90*1 2 

Sl±2 5 




Differences between 
age groups 



Between 2- and 3- and 
V- anil 5-yeai -olds 

39±4 3 

21*5 3 

32*5 3 

13*5 9 

Between 4- and 5- and 
6- to 8-year-olds 

35*3 6 

21*36 

15*5 1 

6*6 7 


Stalling Point. The two- and thicc-ycnr-old chilthcn nppaicntlv 
began with the picture that most interested them, but at the same time 
theie was a maikcil tendency foi them to begin with a piuuic in the 
lower half of the page and with one neater the light-hand margin 
than the left. The older cluldien shifted the beginning poult toward 
the uppci pait of the page and the left Thus, at two and three 
ycais, 60% of 79 necoids began somewheic in the two bottom rows, 
whcie theie is in neither foim a picture of above average popul.inh 
Twcnty-foui per cent commenced m the middle iovv, 11% m the 
second, and only 4% in the top low Altogethci, only 15% of this 
age gioup began in the uppci two lines (see Table 2), but 54% of 
the foul- and five-year-olds and 89% of the oldci children did, 
or, if the pel feet lecords wcie excluded, the pciccnUgcs beginning in 
these two uppci lines become 47 at four and five ycais, with 34% 
beginning jn tile two bottom lines, and 62 at six to eight 
yeais, at which age only 17% still began in the two bottom rows. 
As for the perfect rccoids, these weic 42 of these at four and fiie 
ycais, of which 30, or 71%, began in the top low; and of the 370 
perfect tecords made by the oldei children, 342, oi 90%, began in 
the top row 

The two- and three-yeai-old iccoids began in 30% of the eases in 
the two left-hand columns, in 16% in the middle, and in 53% of the 
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tests the child began in the two nght-lund columns, but the four- 
and five-year-old children in 51% of then lecoids began in the two 
left-hand columns, and the oldci childicn in 72 % of their recoids 
began in the two left-hand columns 
The differences between each pair of the thiee gioups in respect 
to beginning at the bottom of the page is significant, being more than 
eight times the probable eiroi, and, if perfect patterns are included, 
so is the difference between each of the age gioups in tendency to 
begin at the left, although the differences in these cases aie only just 
four and six times the piobable cuors This tendency of young 
children to move fiom light to left was noted by Baldwin and 
Wellman (1) in studying the ordei of placement of pegs in the Wal¬ 
lin peg board. It is also mentioned by Lamb (4, p 216) in her study 
of the peg board as a test of bimanual dextenty. 

It would appear that the direction fiom right to left of Oriental 
languages is moie natuial foi young chiidien 

Pattern Type Not one of the 25 two-year-olds had any clear 
pattern in his records, and only one showed tiaces of a pattern (see 
Table 1). The peicentage of lccords showing a distinct pattern 
rises steadily each vcai, except at six Following the recoids of only 
those childicn of Oriental ancestry who did not attend foreign- 
language school, this plateau is not found, and 91% of the lecords 
at seven years show a clear pattern—not much less than the adult 
recoids. At every age, aftci clear patterns aie followed, there is a 
prefeience for the horizontal type of direction as contiasted to the 
vertical except in the case of cluldien attending foteign-language 
school. This cannot be considered as conclusive evidence of the 
horizontal tj'pe being the more natural as almost all the pieschool 
cases wcie attending nurseiy school or kindergartens where they 
were under the influence of English-reading adults who would 
probably use such direction when pointing out pictuies to the 
children, and all the school chiidien were leccivmg some instruction 
in leading English. In many cases, the child evolves an older of his 
own which is not used in any reading. Eighteen per cent at three 
years, 15% at foui, and 19% at five follow a spiral pattern with 
sufficient success for the pattern to be so designated, that is, they 
follow the edge of the page and then fill in such pictuies as aie left 
that they do not forget These children of tluec to five, who have 
not yet learned to read, also show a much higher tendency than do 
the school children to reverse directions on alternate lines as in the 
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OLd-Latin style, thus pi oducing a pattern of connected lines as the 
spnal also does The highest percentage of connected-line patterns, 
63, is found at four years old and has almost disappeaicd in the 
second grade as the child learns the leturn sweep of the eye in 
reading. 

Repeated Records. A numbei of children were icttstcd after 
varying intervals of time Eight childien two and three years old 
made an aveiage gam on the ouentation scoie of 7 8 in three months, 
and 17 childien of the same age gained, on the aveiage, 9.6 points on 
a letest aftei six months. All the othex retests were aftci a six- 
months’ inteival. The five-yeai-olds who weic attending kindergaiten 
at both testing pcnods, 17 cases in all, gamed hut Q 7 on the average, 
but 30% of then lecords weie peifect on the first tiial Considcnng 
both the older and younger kindcigarten gioups, 21 cases followed the 
same type of pattern even aftei a six-month inteival, and in 10 cases 
the type was similar Where the type diffeied, in almost every case 
it was a higher type of pattern on the second ti ml. 

Thirty-nine school childien weie retested. Of tlic 25 attending 
but one school, the aveiage gain was 4 2 points, although 40% had 
perfect records at the first tnal. Those attending foreign-language 
school as well ns English school gamed but 1.6 points Seven 
childien entcied school after their first test. The four who staitcil 
in but one school gained 7 8 points; the three who stai ted in two 
schools lost, on the average, 1 0 points It would look as if further 
cases would show that instruction in reading is accompanied bv m- 
ci easing peifection in this test only when but one language is studied 
at a time 

Coi \elutions with Intellujence and with a Tiait of Oiderlmess 
Fifty childien of three and four yeais rverc given the Goodenough 
test foi mcasuimg intelligence by diawings. These children showed 
a lange on the Goodenough test of from 0 to 15, and on the orienta¬ 
tion score one of fiom 1 to 39. They weie also lated by two raters, 
their own teacher and the supenntendent of the kindergaiten, as to 
orderliness on a five-point scale, very flighty and disorderly, some¬ 
what flighty and disorderly, average, ouleily and systematic, very 
orderly and systematic The paitial multiple corielation between 
the orientation scoie and both sets of ratings with intelligence and 
chionological age out gave a value of 394. Oiientation scoie and 
scoie on the Goodenough scale, with ratings and age partiallcd out, 
gave a correlation of .419± 079 Chronological age and oncnta- 
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tion scoie, with ratings and intelligence partiallecl out, showed a cor¬ 
relation of ,356rfc 085. Evidently the orientation score at this age 
is to some tlegiee a pioduct of the tince factois, age, intelligence, and 
the tin.it of oidcrliness 

A gioup of 68 childicn at Kinau Kindcignitcn wcie lated by the 
director in the same mannci as the youngei children weie. These 
childien were almost all five yeais old with a few a few months older 
or youngei The average oaentation scores foi each step of the 
scale were 31.5 foi the 2 rated as veiy flighty, 28 6 for the 15 lather 
flighty, 32,1 for the 34 avetage, 36 1 foi those lated lather oiderly, 
and 27.3 for the 3 veiy oiderly childien Combining the scoies of 
the childien sn the fiist two steps of the scale, their avciage score is 
28 9 and foi the last two steps 34 5, but, on account of tlie wide range 
of scores, this difteicnce is not significant Howevei, a difference in 
the same diiection was found in a similar rating of the fiist-giadc 
Oriental childien at the Normal Training School in the spring of 
1930, whcic the 6 less stable children aveiaged 32.7 in the fall and 
36 0 in the spring, as against their moie ordeily classmates who aver¬ 
aged 36,2 in the fall and 39.9 in the spnng These diffeicnees also 
correspond with the con elation of 39+ foi the three- and foui-ycar- 
old childien and aie less than would be found weie not so many 
children already making peifect scoies on the test It appeals, there¬ 
fore, that with the less mature childien the orientation scoie is to 
some degree determined by the tiait of orderliness 

One hunched and seventy-six school childien in the fiist and lower 
second giades who made peifect orientation scores averaged 23 0 on 
the Pintner-Cunningham Primary Mental Test, while the 68 not 
making perfect scoies aveiaged 16 6 These children all had two 
tuals on the test and those 127 cases who had difteicnce scores of 0 
averaged 24 6 on the Pintner-Cunningham test, as compaied with 
17 2 for those with difference scores of 1 oi higliei The diffeienccs 
of the average scoies with the PE's of the diffeienccs foi each of 
three groups of these childien are given in Table 3 For each gioup 
the difference is significant, the diffei ence ranging fiom three times 
its probable enor in the case of the children attending foreign- 
language school to seven times its probable error in the case of the 
difference scoies of other Oriental childien Those children making 
perfect scores on the Reading-Direction Test have a higher intelli¬ 
gence scoie than those who do not The orientation and difference 
scores are then to some extent a measuic of intelligence The average 
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TABLE 3 

Comparison of Pwtobr-Cuumwcham Mental Test Score 9 with Scores 
on Reading-Direction Test 



Orientation scores 


Difference scores 



Perfect 

Less 

Differ- 





than 40 

encc 

Zero 

zero 

cnce 

Non-Ori cntal 
children 







Number of 







cases 

S3 

24 


37 

40 


Av score on 






Pintnet- 

Cunninghnm 

21 3 

14 9 

6 + 

22 7 

16.3 

6 1 

PE of mean 

0 89 

1 22 


1 06 

0 95 

P,E, of diff 



1 51 

1 42 

Orientals attend- 







mg Jot clgu- 
langnage school 







Number of 







cases 

61 

23 


48 

36 


Av scoie on 

Pintner- 

Cunningham 

25 5 

20 2 

53 

26 3 

21.6 

47 

PE of mean 

PE of diff 

0 89 

1 32 

1 59 

0,98 

120 

1 55 

Orientals not 
attending fotcigit' 
language school 







Number of 







cases 

62 

21 


42 

41 


Av score on 

Pintner- 

Cunmngham 

21 8 

14 7 

7 1 

2+4 

15 5 

89 

P E, of mean 

PE of diff 

0.85 

0 91 

125 

1 01 

0 75 

1 26 

/III children 







Number of 







Cases 

176 

68 


127 

117 


Av score on 

Pintner- 

Cunmngham 

23,0 

16 6 

76 

24 6 

17 2 

74 


Read down 53 non-Onental children who made perfect seore9 on the 
Reading-Direction Teat averaged 21 3 with a P,l s of ,89 on the Pintner- 
Cunningham Primary Mentnl Test; 61 Orientals who made perfect scores on 
the Reading-Direction Test averaged 25 5, the 62 Orientals not attending 
foreign-language school avetaged 21.8, altogether these 176 children aver¬ 
aged 23 0 on the Pintner-Cunningham Test, 
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score on the Pintnci-Cunnmgham test of those making perfect scores 
on the Reading-Direction Test is given in the tabic of norms as 
equivalent to six yeais mental age 
Reading-Direction Test and Ability in Reading. There were 206 
children in the first and second grades who were given both forms 
of the Reading-Direction Test and also one or more types of the 
Gates Piimaiy Reading Test after from six to ten months in the 
regular school grades. Those 162 children who made pci feet 
orientation scoics averaged 8 7±.52 on Type I of the Gates Reading 
Test, but the 44 who scored below 40 averaged only 3.5±.45. 
The 124 children whose performances on the two forms of the 
Reading-Direction Test weie identical, thus giving difference scores 
of zero, averaged 9 6±.60 on the Gates test as against 4.6± 40 for 
those who varied even the slightest in then two trials. Those 92 
children using the English direction averaged 9 2±.67 in their read¬ 
ing test, while the otheis averaged but 6 3± 27 Every one of these 
differences arc significant, being at least four times its probable 
error. As shown in Table 4, when the non-Oricntal children and 
the two groups of Oriental children are considered separately, we , 
find that similar comparisons show differences in the same direction 
which in six out of the nine comparisons are significant Differences 
in the same dnections are also found for the 93 children who were 
given all three types of the Gates Primary Reading Test. The dif¬ 
ference is significant in the case of the children making pci feet 
orientation scores as compared with those who did not, and is also 
significant in the other two comparisons if 24 children attending 
foreign-language school are not included. Detailed comparisons 
arc given in Table 4. There weie not enough cases to study 
separately other dnections than that of English reading, but in one 
school where the children were all tested the same day the 10 using 
reversed Chinese direction (which is the same we use in reading 
single columns of figuies) averaged 19.4 on the Gates Test, Type 
X, and the 14 using English direction averaged 20 0 The use of 
the English reading direction in naming pictures appeals to be as¬ 
sociated with ability to read English 

Comparisons of Children Who Attend Foreign-Language 
School with Those Who Do Not 

All the children used in this part of the study were of school age, 
the majority being in the first grade and ranging in age from 5 years 
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4 months to 8 years 10 months; the remainder weie in the second 
grade and weie studied vciy soon after school leopened in the fall 
At Kalihi-Uka and the Korean Chustian Institute, the only data 
available were the scores on the Reading-Direction Test; at the 
Training School at W.umanalo a few cases were obtained foi whom 
Pintner-Cunmngham intelligence scores and scores on the Gates 
Primaly Reading Test, Type I, weie available At Kawananakoa, 
78 Oriental children weie used who were given the Pintnei-Cnn- 
ningham Prnnaiy Mental Test, the Gates Primary Reading Test, 
Type I, and the Smith-Caicy Rcading-Du ection Test, aftei six. 
months at school At Lamkila School, 36 other Onental children 
were given the same sets of tests and also the Gates Piimaiy Read¬ 
ing Test, Type II, after ten months at school At Kaahumanu and 
Robello Schools, 76 Oriental children weie tested with the two 
types of the Gates Reading and the Pintnei-Cunningham only 
These data were secured foi a gioup of 35 children at the Noimal 
Training School, and, in addition, foi all of these, scoics on Types 
II and III of the Gates Piimaiy Reading Test were secured, and 
for a group of 22 children in the fust giade in 1930 scores were ob¬ 
tained on Giay’s Oial Reading Test, the Iota Test, and ceitam 
othei tests used by Monroe in the study of special leading disability 

Companson of Foi eign-Language-School Childten with other 
Orientals in Reading IF hen Paired as to Intelligence It was neces¬ 
sary to pair the children oil intelligence m order to get any idea of 
the influence of foreign-language-school attendance on leading Cor- 
iclations of scores on the Pmtner-Cunningham Primaiy Mental Test 
and the Gates Primary Reading Test had all pioven positive, being 
as follows, for 51 non-Oiiental cliildien .588±.061; for 79 
Orientals attending foreign-language school, 788±:.029, and for 
58 otiier Orientals, .723±.042 Accoidingly, in each school as many 
pairs were made in the same class as possible Each child that at¬ 
tended foreign-language school was paired with another Oiiental 
child in the same school tested after the same length of attendance 
at school and with a scoie differing not more than two points on the 
Pintner-Cunningham Group Intelligence Test. These pairs weie 
so selected that the aveiage raw intelligence scoie of the pairs in 
eadi schooJ did not difter by moie than a single point. 

In locating pairs it was found in most schools that the aveiage in¬ 
telligence rating of the Orientals attending foreign-language school 
was higher than that of those who were not This may be explained 



TABLE 5 

Comparison of Reading Ability of Foreign-Lancet ace-School Attendants 
and Non-Attend ANTS When Paired on the Basis of 
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by the fact that, since the foieign-language schools are pnvate schools 
charging tuition, aside from those children whose parents have lost 
interest m the cultuic of the land of theii anccstois, those children 
who do not attend are ftom homes of lower economic status or 
those whose parents are not much concerned with their children’s 
education, both of which conditions would be moic likely to be found 
among the less intelligent One hundred and seven pairs were found 
m seven schools. Seven paiis are not included in the comparisons 
of reading scores as they had been in school but two months. Since 
the second-giade child ten made so nearly perfect scoies on the 
Reading-Direction Test, it was not given in that giade to those 
tested after the first months of school 

Reading Duection, The differences for all one him died pans 
(sec Table 5) in the Gates Primary Reading Test, Type I, was 
3.30±129, while on the Pintnci-Cunningham the diffeience was 
0 0 In the case of 58 pairs who tiled both Types I and II of 
Gates, the difference of the aveiages was 7.2d±:2,76 and foui pairs 
differed 3.4 on Iota Word Test and 1 5 on Grav’s Oral Reading 
Test In only 23 of the hundred pairs did the diffeience in reading 
score favor the forcign-languagc-school attendant, and in each of the 
six groups the aveiagc score always favored the non-lauguage- 
scliool children. The difference m this direction is much more fie- 
quent than would occur by chance. 

Sixty-four of the pairs were given the Rcading-Diiection Test. 
Although the aveiagc oiicntation scoies were almost the same, this 
was because of a few verv low scoies among the non-language-school 
children, foi there were foui more cases with perfect orientation 
scores The average difference score for the non-language-school 
children was 0.88, or 0 43 less than that of the foreign-language- 
school attendants. Conipai isons of these 64 pairs of children on the 
Reading-Direction Test are found in Table 6. The greatest diffeience 
is in type of pattern used, where the difference is very nearly tlnee 
times its piobable error. 2 Further comparisons on the Reading- 
Direction Test aie given in Table 1 where orientation scores and 


PQ< 

The foimulaa used were P E, n = / 67+5-where P=pioportion, 

v t 

/^population, and P = V P £.i B +P E i whcie F.E i= 

P E of one percentage and P E » that of the other percentage 



DIRECTION OF READING 


441 


pattern types are shown for every child tested and averages are 
given separately for the two groups. It will be noted that even 
when there is no pairing on intelligence that the or.entat.on scores of 
the foreign-language-school attendants is lower than that of other 
children of oriental ancestiy and that the former show a markedly 
higher percentage of Chinese and vertical types of patterns and a 


TABLE 6 

Comparisons op Chifdren Attending Foreion-Languace School with 
Those Who Do Not Attend When Paired on the Basis of 
Scores on the Pintner-Cunningham Primary Mental 
T nsr as to Performance on Rfading-Dirlction Test 


Foreign-languagc- 
schoo! attendants 

Non-attendants of 
foieign-language 
school 

Difference 

Number of cases 

6+ 

64 



Aveiage orientation 
score 

34.9 

35.0 



Percentage of perfect 
orientation scores 

70±4 7 

78±4 2 


8 ±6 3 

Average difference 
scores 

1 31:+: 23 

88±. IS 


43 ±27 

Percentage of zero 
difference scores 

56±5 1 

50±5 I 


66 ±7 2 

Number 

Percent- Percent¬ 
age Number ngc 

Nurnbei 

Percent¬ 

age 

Using English 
pattern type 18 

28 ±4 6 

31 43 ± 5 1 

13 

20±6 9 

Other hoiizontnl 
types 9 

14±3 6 

8 12±3 3 

1 

2±4 9 

Using reversed 

Chinese type 4 

6±2 4 

4 6±2 4 

0 

0 

Other vertical 
types 16 

25 ±44 

6 1 Orb 3 1 

10 

15±5 4 

Both vertical and 
horizontal in 
one pattern 7 

H=l=3 2 

4 6±2 4 

3 

5 ±4 0 

Traces of 
pattern only 10 

16±3 S 

11 17±3 4 

1 

2±3 4 
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lowei percentage of English and horizontal types. The avetage 
orientation scoic of the foieign-language-school attendants is 0 5 
less than that for the othei Oriental children at six ycais, when many 
of the cases h.ul been in school for just a couple of months. Con¬ 
sidering only those scvcn-ycai-olds who had been piomoted to the 
second grade, the diftcience in favor of those attending but one 
school is 4 0. Only 64% of the foreign-language-school childien had 
clear patterns at six years, and 63% of the first-giadeis. and 84% of 
the second-giaders at seven ycats, as compatcd with 79% at six, 78% 
foi first grade, and 96% foi the sdcond giade at seven years for the 
other Orientals The foreign-language-school attendants show 
higher piopoitions of veitical and connected patterns and a much 
lower proportion of English and hoiizontal patterns, especially at 
six yeais. The gain in oiientation score on letests by the forcign- 
languagc-school attendants, as noted above, was 1 6, as compaied 
with 4 2 for the otheis 

Tendency to Repent Same Dvection . (See Table 7 ) The per¬ 
centage of children in the foietgn-language group who began botli 
times at the top or both at the bottom, who moved vertically both 
times or horizontally both times, whose scoic agiccd in pcifection 
both times, and who used connected or unconnected lines on both 
trials was in every case less than the percentage foi childien who did 
not attend foreign-language school In the other tendency, that of 
left or right, the two groups agtecd almost exactly In no case, 
however, is the difference tiuly significant, but it seems to indicate 
a tendency for the foieign-language-school children to be less ceitain 
of direction to he used 

An Intense Study of One Fust-Giade Group, All Oiicntal 
children in the first grade at the Noimal Training School in the 
spung of 1930 were given Gray’s Oral Reading Test, the Iota Woid 
Test, and Monroe’s tests for disciimination of b , d, pj q, u, and n 
and for lccogmtion of letters written m mirror dnection This group 
included 22 childien, 6 of whom did not attend foreign-language 
school, 12 of whom had attended foreign-language school as long 
as they had English school, and 4 of whom had attended foieign- 
language school about half as long ns they had the English school. 
In the foieign-language gioup, there was one child who had attended 
school one-half of the previous year and one who had not entcied 
school until the second semester The same was true in the non- 
foreign-language group The 4 who had been iriegular atten- 
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dants at foieign-language school had a higher mental rating, an 
aveiae of 27 2 in the fall, than the average of either of the two 
groupb The 4 of the tioii-foieigu-language school gioup who had 
been in school foi almost one full year aveiagcd 19,0 in the spring 
on the Pintner-Cunningham Intelligence Test and the 10 foreign- 
language-scliool children who had been in school the same length 
of time averaged 19.2. In the fall, the respective averages of these 
two groups weie 14,8 and 15 6 So these two groups aie comparable, 
but the childlen of the non-foicign-languagc-school gioup who had 
been in school one-half and one and one-half years were of con- 

TABLE 7 

Tendency to Repeat Same Direction on Both Forms or tiip Rpading- 
Direction Test 

Peicentage using the same method on both trials of 
16S non-attendants of 89 attendants of 

Both foreign-language foieign language 

times school school Difference 


Began at top 
or bottom 

96 42±1 24 

92 13±2 36 

+4 3 

Used connected 
or unconnected 
patterns 

93 45±1 50 

89 89±2 61 

+4 6 

Made perfect 
or non-perfect 
scores 

89 28 ± 1 98 

87 64±2 73 

+ 16 

Used English 
or non-English 
patterns 

89 28 ± 1 98 

91 01 ±2 49 

—1 3 

Moved veitically 
or houzontnlly 

91 30 ±1 S5 

86,59±2.93 

+4,7 

Began at left 
or right hand 

7916±2 5S 

79 78zh3 61 

—06 


Read Of 168 children who did not go to foieign language school, 
96 42% followed the same method on both trials of the test as to beginning 
at the top or bottom of the page, beginning both tunes at the top or both 
times at the bottom, of 89 children who attended foreign-language school, 
92,13% began both times In the same place, either both times at the top or 
both times at the bottom The latter peicentage is 4 3 less than the formei, 
viz,, the foreign-language-school children show a percentage of 4 3 less 
than the others tn respect to similarity of starting both times in the same 
half of the page, top or bottom. 
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TABLE 8 

Average Scores tor Comparadle Groups Studied Intensively 

Ten foieigtt- Four non-foreign- 

language-scliool language-school Four 11 regular 

attendants attendants attendants 



Fall 

Spring 

Fall 

Spring 

Fall 

Spring 

Pinlner- 







Cunninghain 







scores 

IS 6 

19 2 

14 8 

19 0 

25 2 

31 8 

Goodcnougli 







intelligence 







scores 

15 i 


14 2 


12,5 


Orientation 







scores 

36 + 

37 6 

31.0 

40 0 

36 5 

40 0 

Difference 







scores 

1.6 

08 

1 5 

0 5 

1 5 

02 

Percentage of 







English patterns 
used 

10 

70 

38 

62 5 

2S 

87 5 

Gates reading 







SCO ICS 







on Type I 


4 8 


10,2 


23 2 

on Type II 


38 


6 0 


18 0 

on Type III 


7.7 


9 8 


15 2 

Total score on 







Gates Test 


163 


26 0 


56 4 

Gray oral 







reading score 


OS 


2 0 


45 

Iota Series 







Iota Word Test 

48 


11 2 


13 5 

Errors in dis¬ 







crimination 
of letters 


9 2 


1 0 


22 

Errors of 







reversal 


15 9 


7 S 


11 3 


siderable higher intelligence in both cases. As shown m Table 8, 
the regular foreign-language-school group makes a pooler showing 
in gain from fall to spring on the Reading-Direction Test and much 
the lowest scores on all three reading tests tried 
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Analysis of eriois accoiding to the method described by Monroe 
shows that not only on the special test for discrimination of p's and 
q s and other letters which differ only in orientation do the regular 
foreign-language-school attendants show much more confusion, but 
they also show many more errors of reversal in the rest of the test, 
the averages being 7.5 for the non-foreign-languagc-school gioup, 
11.8 for the irregular attendants, and 15 9 for the foicign-languagc- 
school gioup, or, considering the percentage of such eriois to other 
errois in reading, 8 3, 14 6, and 149, respectively Three of the 
foreign-language group had cntcied foieign-languagc school some¬ 
time the ycai before starting English school, and these children 
scored 1 0 on Gray, 9.0 on Iota, 20.7 on Gates, 8.7 cirois in 
recognition of p's and q's, and 6 0 on lccognition of mirror orienta¬ 
tion, but they made 19.0 errors of reversal, or 18.3% of all their 
errois. The entire test for iccogmtion of the orientation of letters 
and words was not given but only the first half, or that dealing with 
recognition of letters only In this test the two gioups me almost 
equal if the means are compared but not if the medians arc compared, 
as the high aveiagc of the non-foreign-language school gioup is due 
to one child’s score of 16 

It appears that the relatively poorer showing of the foi eign-lang- 
uage-school children is due in pait to a greater confusion of orienta¬ 
tion of letters and words on account of then learning two leading 
directions at once. The somewhat better showing of those who 
started in foreign-language school cailiei, and the markedly better 
showing of the four who began foreign-language school later or else 
attended but a short time, may be due solely to then higher men¬ 
tality according to the Pmtncr-Cunningham (the thicc averaged 21 
in the fall) or it may be that, if the child has a start at one language, 
the diffeicnt reading direction of the second is not so confusing as 
when both languages are begun together. 

In Table 9 arc given further comparisons drawn from this in¬ 
tensive study. Whether all children ate considered, or only the 
eight paired individually on intelligence rating, the foreign-language- 
school attendants score lower on all three reading tests and make the 
most or practically the same number of enors except for errois 
involving the whole word, such as substituting one word foi another, 
or omitting, adding, oi refusing to try words The greatest dif¬ 
ferences aie in errors of vowel sounds or reversals which arc those 
errors most clearly’differentiating noimal and retarded readers ac- 
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coithng to Monioe’s study. In cuors in lcversals, consonant and 
vowel sounds, they would fall in the class expenencing severe dif¬ 
ficulty in learning to read. The non-forelgn-languagc-school chil¬ 
dren, although in the classification of those expenencing difficulty, 
in only one of these six comparisons fall in the scvcic difficulty 
classification and then jtist icach its lower limit. 

Comparing all the childien making perfect orientation and zero 
difteience scoies with the rest, we find that they avciagc higher on 
all reading tests and lowei on the differentiating errors, which would 
suggest a connection between stabilization of leading direction and 
ability to discriminate letteis and their sounds when seen in words. 
In studying scoies made bv children using different types of patterns, 
wc find those using the English type only or using it in connection 
with levcrscd Chinese make nearly the same scoies (the diffeientc 
being no more than would be expected from their diffeience in in¬ 
telligence scoies), but much better than the six who, at the end of 
the school year, were still using other patterns. 

Summary and Conclusions 

1 A test has been devised that gives an indication of the pre¬ 
ferred leading direction of an individual and is useful for showing 
the progiess made by small childien toward an idea of systematic 
pioceduie in naming a numbei of pictmcs distributed over a page 

2. This test gives a numerical score that shows ail increase with 
age fiom 6 at two years to 37 for seven-ycar-old sccond-giaders and 
a perfect scoie of 40 foi adults 

3. The test shows ichability in the marked tendency of indivi¬ 
duals to repeat the same oi a similar performance in two diffcicnt 
tnals and a connection with the known prefeircd reading direction 
in the tendency of adults to follow an oidei of naming similar to 
the dnection m which the Language they aic accustomed to read is 
written 

4 The youngest children respond to the test by beginning with 
the picture neaiest at hand or that which most attracts their atten¬ 
tion Starting below the middle of the page 60% of the time and at 
the light over half the time, thev then follow a haphazard order as 
they pass fiom one picture that attiacts them to the next Child)cn of 
foui and five ycais begin about half the time at the left and top and 
half the time towaids the bottom and right They show traces of a 
systematic type of procedure and some few make perfect records A 
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frequent type of piocedure with them, is a spiral, that is, a plan that 
takes them fiist aiound the edge of the sheet and then fills in the 
centei if it is not forgotten- Anothci plan found more frequently 
with them than with older childicn is the Old-Latm or a similar 
plan in which the ordei of direction lcverses on alternate lines or 
columns, resulting in connected patterns. Six- and seven-year-old 
children approach the standaid leading direction of the language 
they arc beginning to leain to read, and, by the second grade, prac¬ 
tically all children, except those who aie learning at the same time 
to read two languages written in diffeient directions, make a perfect 
score on the test, repeat the same type of peiformancc on two tiials 
and aie using the type of pattern corresponding to the direction of 
reading in the language they are learning. 

5. The test shows a low coirelation with chronological age, with 
mental age as measured by the Goodenough test of drawing a man, 
and with the ratings on the trait of oidcrlincss with thiec- and four- 
ycar-old children The paitial multiple correlation between the 
orientation score and both sets of ratings with both intelligence and 
chronological age held constant is .394 Oucntation score and chrono¬ 
logical age with ratings and intelligence held constant show a coucla- 
tion of 356± 085, and the correlation between orientation scoie and 
score on the Goodenough scale with latings and age partialled out is 
.419%± 079. Differences in average scores on the test for older 
childien rated as oideily and those iatcd as flighty also indicate a 
slight influence of this factoi in score on the test. 

6. First- and sccond-gtade school children making perfect ouenta- 
tion scores and those repeating the same pattern averaged signi¬ 
ficantly higher on the Pintncr-Cunningham Primaty Mental Test 
than did the others, the avciage Pintner-Cunningham scores being 
23 0 for those with perfect orientation scoies, 16 6 for those whose 
scores were not perfect, 24.6 for those with zeio difference scores, 
and 16 6 for those with larger difference scores. 

7 The Reading-Direction Test shows significant correlation with 
ability in reading as measured by different leading tests* The dif¬ 
ference in avciage scores on Type I of Gates Primary Reading 
Test between those making and those not making perfect orientation 
scores being 5.2±.69, and for those making and those not making 
zero difference scores being 5.0±.72; and for those using an English 
type of pattern and those using other types being 2 9±.72 For 
those children who were given all thiee types of Gates Reading 
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Test these differences were respectively ll.9di2.06, 6 6±2 32, and 
6.8dz2 43, or, omitting foreign-language school, the last two dif¬ 
ferences were 8 8±2 74 and 12 3d=2 57. The few children inten¬ 
sively studied also showed similar differences in scores on Gray’s 
Oral Reading and the Iota Word Tests and a higher number of 
errors of reversal m reading among those who made orientation 
scores of less than 40, or who made more than zero in difference 
scores, and those who used pattern types other than English. 

8. Children attending foreign-language school make lower scores 
on the test, show greater variability in type of performance, and 
use the English type of pattern less frequently than do those at¬ 
tending English school only; the last difference, however, is the only 
one that is significant, 2 0±69. 

9. When paired on intelligence scores and tested after varying 
pciiods of instruction, the foreign-language-school children in each 
school so tested scored lower on leading tests than did the other 
Oriental children The diffcicncc on the Gates Test, Type I, was 
3.30^1 29; for those tested on Types I and II of the Gates Test 
it was 7 242.76 The few intensively studied also averaged lowet 
on Giay’s Oial Reading Test and the Iota Word Test 

10. Intensive study of the eriors made by Oriental children in 
reading seems to point towaids a definite confusion of orientation 
among those children that attend two schools, which is probably a 
factoi in then delayed progress in reading 

11 Children may not be quite so disturbed by the different read¬ 
ing direction if they do not enter both schools at the same time 

12 It would be well for teachers of Oriental children attending 
foieign-languagc school to pay paitirulai attention to teaching the 
children the appioved English leading direction, specifically calling 
then attention to the diffcience, and to pav much attention to the 
teaching of words and letters easily confused in orientation 
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L'EFFET D'fiTUDIER DANS UNE ECOLE DE LANGUE fiTRANGERE 
SUR L’APPRENTISSAGE DE LA LECTURE 
(Resumd) 

Dans les lies JIawaiennes, ou l’on a fnit cettc &ude, benucoup d’enfants 
6tndient clmque annee dans deux 6colcs, les ecolcs dc I’Etat, oh on les 
enseigne a lire I’anglais, et les 6coIcs japonaises oil clnnoises, on ils etudient 
line langue oricntale Gciite d'un sens different de V anglais, vciticnlement 
ct do droit ft gauche, Cette dtude essaie de deconvrir Teffet de cet effort 
d’npprendie a lire cn meme temps deux Inngues si difFcrentes et aussi 
laquclle de ces diflfcientes directions de lecture est la plus natmellc pour 
!’enfant qm ne salt pas lne. 

Dans cc but on a’ fait un test oil l’on donne on notn a vmgt-cmq tableaux 
places dans un carl i Les sujet9 employes ont inclu 634 enfants agds de 
deux ft neuf ans et US aduttes Les resultats du test ont montrft une corre¬ 
lation avec la direction prefdrec dc lecture dcs adultcs 

Les rdsultats pour l’ordre naturel de la lectme n’ont pas etc conclusifs 
mais ils ont Indiqud unc tendance chez le petit enfant ft coinmencer au coin 
droit en bfls de la page, ft suivrc le Lord dc In page ou la direction 
hoiizontale plus souvent que la verticale, et ft lcnveiscr les directions clans 
les lignes alternecs. 

Les eleves des ecolcs de langue etrangftre ont en des resultnts moms GlevGs 
dans les tests standardises de Icctme que les autres enfants orientnuv, ct 
l’Gtude de leurs erreurs semblent indiqiiei une vrnie confusion de l’orienta- 
tion clicz eux laquclle est probablemcnt un facteur de leurs progrfts plus 
Ients dans la lecture. 

Smith 


DIE EINWIRKUNG DER BESUCIIUNG EINER SCHULE MIT 
FREMDER SPRACHE AUF DIE BEMEISTERUNG 
DES LESENS 
(Rcferat) 

In den Hawailer Inseln, wo diese Untersuchung durcli gcfuhrt wurde, 
betreten jedes Jahr eine grosse Znhl von Kindern zwei Schulen—die 
offentlichen Schulen, worm sic leinen, Englisch und Japanesisch zu lesen, 
oder Chinesische Schulen, wonn sie eine moigcnlandisclie Sptachc studicrcn, 
die im Schrelben geiadc das Gcgenteil sur Englischen Sprache darstcllt, da 
sie vcrtikal und von lechts nach links gcschneben wird. In dlcser Unter¬ 
suchung wud der Versuch geinacht, die Einwirkung zu bestimmen von 
diesem Versuch, zu gleichcr Zcit zwei so verschiedcnc Sprachen lesen zu 
lernen, und auch zu ertorschcn, welche dieser verschiedcncn Leseuchtungen 
dem im Lesen ungebildetes Kind am naturlich 9 ten ist 
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Zu diescrn Zwech wnrde eme Prufung mit Bilderncnnung (picture 
naming) crfunden, worm 25 Bilder in eir Quadrat geoidnct warcn Ala 
Veisuchspeisonen dicntcn 63+ Kinder mi Alter von 2 Ins 9 Jahrcn, mid 115 
Erwachsene Die Testbefunde enviescn cine (positive) Korrelntioii nut der 
hcvorzugten RicKtung des Lesens del erwachseneil Versuchsperson 

Die Befunde in Be^ug nuf die naturgemasse Richtung des Lcscns licsen 
keine Schluesse zu, wiesen nber nuf emc Tcndenz des klcinen K-indcs hin, in 
del unteien Ecke des Blattes, und reclUs, anzufangen, an dcr Kantc des 
Blattes entlang zu gelicn odcr horizontal forzufahrcn, dftcr als vcrtik.nl, 
und auf jedei zwciten Lime die Richtung ntnzuwenden 
Die Veisuchspeisonen die die Schulen nut Auslnndischcr Sprnche 
bcsuchten erzielten anj standardizieitcn Lcseprufungen (reading tests) 
niedngere Zahlcn als die andctcn inoigcnlnndischen Kinder, und einc 
Untei suclumg ihicr In turner schieu hei lUncn au£ cme bestunmte Vcrwir- 
rung in del Oiienticrung hinzuwcisen die vielleicht cine der Ursachcn 
ihres langsamcren Weitcrkominens im Lescn darstelU, 

Smith 



A STUDY OF THE LAUGHING AND SMILING OF 
PRESCHOOL CHILDREN r 
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Why do we laugh and snule? This question has piovoked many 
volumes of theory and a few empirical studies Speculation as to 
various causes of lauglitei has hithcLto received more attention than 
experimental lcseaich. Foi this reason the subject still offers a fruit¬ 
ful field of investigation. 

The present study 1 is based on observations of 59 Chinese children, 
ranging in age from two to five years Each child was observed 
four hours 01 rnoie. The procedure was to lecord each laugh and 
smile as it occulted, and to make a note of the stimulus situation 
which confionted the child when the response was made. The pui- 
posc of the study was to investigate the conditions which cause laugh¬ 
ing and smiling, to study the relationship between laughing and 
smiling and such factors as age, sex, intelligence, and other factors, 
to analyze individual diffeiences so fai as possible, and, in general, to 
compare empmeal findings with prevailing theories in the field. 

Theories or Laughter 

If we disicgaid differences in the dialectic and terminology em¬ 
ployed by different writers, the mam theoiies of laughtci may be 
summarized somewhat as follows. 

Laughter is a foim of dension We laugh because of the plcasme 
we feel in finding ourselves superior to someone else. 

There aie two kinds of laughter, laughing “with,” and laughing 

*Acceptcd for publication by Carl Mmchison of the Editoital Boaid, and 
received in the Editorial Office, June 23, 1931 

The authors aie indebted to Dr. Lelah M Ciabbs foi help ill planning 
the study, to Miss Jessie Roddy and Mrs Y K Clm, the tcacheis in charge 
of the school at which the study was made, and to Mrs, Pearl B Crawford, 
who made supplementary observations foi use in studying the leliabihty of 
the data 

The data were collected hy the author first named, while the second author 
was responsible for the organfration and writing of the study, 
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al The latter canies a sting and has its oiigin in malice and self- 
conceit 

Laughtei lesults fiom a sudden perception of the incongiuous in 
om sunoundings 

We laugh because of contrasts in oui environment 

It is the mechanical that causes laughter The behavior of a hu¬ 
man being is laughable in pioportion as it lcminds us of a mere 
machine 

We laugh because we ate happv Laughter arises from euphoria; 
it is an expression of sheci joy 

It is the absence of stisun, the healthy and uninhibited functioning 
of bodily piocesscs which give use to laughter 

Laughtei is a foim of icinxation, a means of releasing surplus 
energy If the oiganism is keyed to peiform a certain action, or is 
prepaied to meet a certain situation, the eneigies so mobilized find 
an outlet through laughter if the stimulus for action takes an un¬ 
expected turn 01 is suddenly withdiawn 

Laughter is a form of play. Like play, it is fice activity entered 
into foi its own sake. 

Laughter is a vocal invitation to join in play. 

Laughtei is an cxpicssion of the play instinct. 

Laughtei is instinctive in origin, pei se, and may take place with¬ 
out any accompanying emotion in early infancy, wheiens latei it is 
much modified by convention. 

Laughtei gives expicssion to instinctive sympathy 

Laughter is originally caused by tickling, and becomes associated 
with other stimuli through the principle of association 01 tile con¬ 
ditioned tesponsc 

Laughter lesults fiom gratification of subconscious and repressed 
wishes suddenly released fiom inhibition 

Laughter is associated with love The smile is an elaboration of 
the lip and mouth movements used in the musing embiace, laughtei, 
which comes later, arises when obstructions against love bchavioi arc 
suddenly weakened or lemovcd 

The laugh is a vocal signal, earned over fiom primitive times, 
telling that all is safe. 2 

“Theories of laughter and smiling have been flic subject of frequent re¬ 
views, so n detailed bibliography will rot be given here, For general dis¬ 
cussions and rcfci enecs, the reader is referred to Discrens (1), Eastman (2), 
Greig (5), Hollingworth (6), and Washburn (S) 
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Some of the above geneiahzations overlap, although each one rep¬ 
resents at least one, and ill some cases several, approaches to the ex¬ 
planation of laughter and smiling. In the ensuing paragraphs, cm- 
pmcal studies aie bncflv reviewed. 

Empirical Studies 

Diary rccoids of individual babies, description of situations which 
provoke smiles and laughs, of the pattern of the early smile and 
laugh, and of developmental sequences compuse much of the early 
cmpiiical literatuic on smiling and laughter The obseivations of 
Bell, Darwin, Preyer, Shinn, Pciez, Sully, Rasmussen, Moore, 
Deal born, Watson, Fenton, Sherman, and otheis have dealt with 
many phases of early laughing and smiling. Studies of the responses 
of individuals in gioups, investigations made by means of the ques- 
tionnane, and observations of laughtei and smiling in iesponsc to 
verbal, pictonal, tactual, and othei forms of stimulation aie icpoited 
by Hall and Allin, Washburn, Walkei, Moigan and Walkei 

Reports as to the time of the appearance of the fust smile differ 
with different wiiters M. C. Jones (7) found smiling in response to 
the stimulus of an adult bending over the child and making a sound 
at the age of 39 days. All of iici subjects i esponded to this stimulus 
at the age of 90 days and ovei. It is generally agreed that smiles, 
presumably of a more reflex or mechanical cliaiactor, appear a good 
deal earlier than this. r 

The laughtei and smiling of 15 infants duiing the first yeai of 
life were studied by Ruth W. Washburn (8) The infants were ob¬ 
served at regular intervals. Various foims of stimulation, such as 
“chirruping,” peck-a-boo, threatening head, hand-clapping, sudden 
reappearances from under the table, levitation, and surprise box, 
weie used. The patterns of the infants’ responses aie described. 
Washburn found that laughter occurred later than smiling; that, 
following then appearance, laughing and smiling did not correlate 
significantly with chronological age, mental development, or physical 
condition The threatening-head stimulus was found to be most 
provocative of laughter, while smiling was more frequent in response 
to peek-a-boo and sudden reappearance fiom under the table. 

The laughtei of 17 children, aged 2 to 4, was studied by A, C, 
Endeis (3) at the Merrdl-Palmer School, under the direction of L 
M Crabbs Endeis observed laughter as it took place under noimal 
conditions as well as in response to controlled stimulation. She found 
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that the four-year-olds had the highest laughter frequency, next came 
the two-year-olds, and last the three-year-olds Motion and sound, 

01 a combination of the two, were most effective in causing laughter 
The childicn laughed more when with other children than when 
alone 01 with adults. In a study by Alice Gicgg (4) 40 houis of 
obsci vation were devoted to 22 nuisery-school child icn. It was 
found that laughtei occuuetl more frequently in connection with 
physical activity, and that children laughted more in social situations 
than when alone. 

Procedure 

In the picsent study no expeiimentnl factoi was introduced save 
that of observing and lecoiding the laughs and smiles that occurred 
duimg the fiee play and noimal activities of children in a combined 
kindergaitcn and nmseiy school. 

The childien all belonged to a single gioup, cmollcd undei two 
tcacheis in a school in the Chinatown section of New Yoik City 
The total membership of the school was 59 The main results of 
the piesent study arc based on the rccoids of 50 of these children, 
all of whom wcie of unmixed Chinese stock, American-bom, and 
membcis of the school for at least thiec months prioT to the begin¬ 
ning of the study The lecords on the remaining nine, three of whom 
were Euiasians (Chinese fathers, Irish motheis), and six of whom 
were newcomers at the school when the study was begun, were 
ti eated separately 

In the group of 50 childien, there were 9 two-year-olds, 9 threc- 
veai-olds, 13 four-yeat-olds, and 19 five-year-olds The children 
came fiom 41 families. Eleven of the fathcis were idatively well- 
to-do business men; 24 of the fathers wcie salesmen or partners in 
small stoics and restaurants, interpreters, or clerks m banks, the re¬ 
maining 6 fathers were employed as waiters or as manual laborers, 
and weie relatively poor 

The school houis were fiom one to three in the afternoon This 
piogrmn of afternoon hours was governed by the prevailing mode of 
life among the parents, most of whom worked late in the evening and 
began work late in the morning 

The piogram during the two hours at school offered much the 
same fieedom and informality that are found in the usual kinder¬ 
garten oi nursery school. The children had a large play-room, pro¬ 
vided with tables, benches, toys, a sand-pile, a slide, a teeter, and 
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space for play with wagons, blacks, and othei matenais Theie was 
no 1 oof-gat den 01 outdoor playground The children lcmained in 
this room dm mg the two hours with no interruption save that of 
visits to the batlnoom. 

Obieivalional Method. The mvestigatoi spent a long time in 
making pieliminaiy obseivations. Various procedures weie tiicd out, 
and recoids of all situations in which laughing and smiling occuned 
weie made On the basis of this preliminary work a standaid lecoid- 
taking' blank was devised. 

It was decided to observe each child on two diffeient occasions, 
scpai ated by at least one month’s time Each obseivation period 
began when the child ariived at one o’clock and lasted until he left 
at three Each child was accordingly obseived approximately for 
four hours. 

In addition to the legulai schedule of four hours of obseivation 
of each child, ten of the children were fuither obseived foi another 
penod of four hours, divided into two separate two-hour inteivals, 
for the purpose of checking upon the lehability of four hours of 
obseivation. Moicovei, dming the couise of the study a second 
obseivei was intioduccd on occasions to take simultaneous and inde¬ 
pendent recoids as a fuither means of testing the reliability of the 
data. 

The record blank which was devised on the basis of pieliminaiy 
study made provision foi two entries of each laugh and smile. Each 
response that cccuncd was numbered serially. The numbci which 


AbrrevI'Vted Samplf of Data Sheet 



Voices 

S O 

Social 

contacts 

Speaking and 
spoken to 
Ch Ad tilts 

Motor 

Self 

activity 

Otheis 

Music 

Act 

and 

Songs 

Laugh 

16, 



1, 5, 

6, 17 

3, IS 



Smile 


2, 10 

4,20 1+ 

7, 9, 11 
19 

, 3, 15 

21 

12,13 


1.05 pm 1, goes down slide, 2, looks at T, both smile, 3, ch tries to 
put beads on her, A, speaks to ch., 5, 6, runs and skips, 7, iuhs after ch ; 
1 15 P.M 8, watches ch skip, 9, climbs slide, 10, holds ch’s hand; 11, 
runs to piano; 1 "30 pm 12, sings with ch., 13, same; 14, T speaks to her, 
15, tells ch to sit down; 16, T telling story Imitates bear’s voice; 2’00 pm. 
17, plays in sand, 18, watches ch kick block; 19, same, 20, speaks to ch , 
21, plays and sings Ring Round Rosy with ch 
Symbols S, Self, 0, others, ch, child or childien; T, teacher 
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identified a particular response was enteied under a heading on the 
record sheet representing the situation in wh.ch the puticulni re¬ 
sponse occurred. In addition, each response was briefly described in 
a note at the foot of the sheet. An abbicviatcd sample of the record 
sheet, and of the type of data on which the present study is based, 
is given above. ’ 

This sample illustrates the gencial procedure used in taking 
records In the mimeographed record sheets which wcic employed 
there were 20 captions (as compaied with the 9 given in the sample) 
covering as many difteient situations These captions were printed 
at light angles to the main body of the sheet, and were mlcd off into 
sepaiate boxes throughout the length of the record, The various 
captions, and the situations which they covered, wcic as follows 1 

Pictures Child laughs oi smiles when being shown or when 
examining pictuics 

Speaking and spoken to, (<?) Child speaks to anothei child or to 
othei childicn, or is spoken to by cluldien ( b) Child speaks to adult 
or is spoken to by adult 

Child’s own ?notoi activity Child runs, skips, moves about, is 
active with arms or legs, (a) Without matenals, apparatus, or 
toys; is simply on the go ( h ) With toys, materials, and apparatus 

Motor activity of others. Child laughs or smiles when watching 
otheis run, play, etc., without participating overtly in the activity it¬ 
self. (a) Otheis active with apparatus, materials, etc. (Z>) Others 
active without matenals, etc. 

Stones. Laughs 01 smiles while attending to teacher telling a 
stoiy 

Vocal sounds Outciies, imitations of sounds, vocal play; not 
used as language, but as expressive reactions oi independent vocal 
activities, (a) Made bv self. (Z>) Made by otheis. 

Non-vocal sounds Noises, bangs, tapping, etc (tf) Made by 
self (I>) Made by others 

Moving things Child watches object in motion; blocks tumble, 
wagon runs down incline; etc. 

Laughing, crying, or smiling Persons Child lcsponds to laugh, 
smile, or cry of othei persons without having observed or participated 
in the situation winch caused the other peisons to respond. 

Non-vo bal social contacts. Child has contacts with others, holds 
hands, hugs, kisses, laughs or smiles spontaneously in gieeting or 
meeting the gaze of another 
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Alone and passive Child exhibits no overt activity, sits or 
stands apait from group 

Music and rnotoi activity . Child is active on his feet, sways or 
claps his hands while music is being played or sung 

Music and songs Child sits still and paiticipates in gioup sing¬ 
ing under direction, 

Aiukwai dness, clumsiness . Child falls, stumbles, is unsteady on 
his feet, tups, etc. ( a ) Child himself (Z>) Others. 

Child being "funny,” clownish Child himself or otheis strut 
with cap pulled down ovet eyes, grimaces, acts “silly,” etc (a) 
Child himself (/■>) Otheis. 

The items outlined above lepicsent fanly well-de/ined categoiies, 
although it is true that a given incident in the child’s behavioi might 
contain elements of more than one of the situations just described 
Whenever a child laughed with his back tuined to the obsciver, or 
under circumstances which did not peimit a ready judgment as to the 
stimulus which gave use to his lesponse, the item was not iccordcd 
The observer made no attempt to inteipiet the child’s subjective 
state, only the objective features of the situation weie taken into 
account when a response was enteied undci a given heading 

Measurements of Reliability 

Three procedures weie used to obtain a measuie of the lehability 
and accuracy of the observers records. One procedure was that of 
self-coirelation. The number of laughs and smiles recoulcd duiing 
the hist two houis of obscivation devoted to each of the 50 children 
was correlated with the results of the second two-houi observation 
pciiod. Tlie coefficient so obtained was -)-,54± 07 (ptoduct 
moment). 

In the case of 10 children, a total of 8 houis of obscivation was 
made. The correlation between the results of the first and the 
second four-hom periods was + 89dr 04 (rank difference) 

A second method of finding reliability involved the use of a 
second observer This person was given instructions as to the pio- 
cedure used in taking records, and theicupon the two obseivcis took 
simultaneous but independent lecotds of the child's behavioi Eight¬ 
een periods of observation, each peiiod 15 to 20 minutes long, were 
devoted m this manner to five childicn by the two obscivers 

The agieement between the numbei of items thus recorded by 
the two independent workers was 95%. The expciimentcr had re- 
coided 405 responses, while the second obseiver had recorded 387 
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Moie significant than this comparison is the question as to the 
agieement between the two obscivers in identifying specific laughs 
and smiles under the vanous headings of the lecord sheet. By 
virtue of the seiial number given to each laugh and smile that was 
enteied upon the recoid and descubed in the footnotes, it was pos¬ 
sible to follow the course of the child’s activity as set forth in the 
recoids and to find to what extent the two workers agreed in enter¬ 
ing specific responses undei simdai headings of the lecord sheet In 
ordei to count as a case of agieement, tiic lesponse had to be identi¬ 
fied in similar terms in the descriptive footnotes and also entered 
under the same heading on the lccoid sheet. 

Each pan of the 18 simultaneous obscivation records was 
examined accouhng to this pioceduic. The agieement be¬ 
tween the two obseiveis was calculated in terms of peicentagcs 

( total number of items of agieement \ 

total numbei of ,terns ,ecorded“ ) T ” C PC '° f •*”» 
ment in the eighteen cases was found to lange fiom 70 to 100%, 
with an average agreement of 90%. 

Still anothei, although less significant, procedure was used in 
checking upon reliability The two teacheis in charge of the chil¬ 
dren weie asked to rate each child with lespect to the relative fre¬ 
quency of his laughter and smiling. A four-point inting scale (A, 
B, C, D, where A — child laughs and smiles idatively very much; 
and D — laughs or smiles veiy little) was used The expci imentcr, 
in turn, found each child’s quartile rank in the observational lecords 
The coefficient of contingency between the two series was 83± 12 

Results 

Table 1 shows the number of laughs and smiles obscived in con¬ 
nection with each of the general situations coveicd in the study 
The figuies aie based on tire results of a regular schedule of four 
houis of obseivation of each child plus foui additional hours devoted 
to each of ten of the children The results of the supplementary 40 
hours of obseivation resembled the mam body of data so closely that 
the findings for the entire 240 hours of lecoid-takmg are picscnted. 

Fiom Table 1 it appears that decidedly the greatest amount of 
laughtei and smiling occuried in connection with some form of 

motoi activity, f 

That the laughs occurring in connection with the child s own 
motor activity (including motoi activity in lesponse to music) out- 
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TABLE 1 

Situations Provoking Laughing and Smiling, and Number of Laughs and 
Smiles Recorded for Each Shuation During 240 Hours 
or Observation or 50 Ciiudren 


Stimulus situation 

Laughs 

Smiles 

Total 

Child's own inotoi activity 

398 

1786 

218+ 

a. With mater mis, toys 

(186) 

(S22) 


b Without materials, toys 

(212) 

(96+) 


Motor activities of othcis 

139 

103+ 

1173 

a With materials, toys 

m 

(444) 


b Without materials, toys 

(80) 

(590) 


Speaking and spoken to 

97 

1328 

1425 

a. Child and child 

(8+) 

(792) 


b Child and adult 

(13) 

(536) 


Music and motor activity 

76 

345 

421 

Non-veihal social contacts, hugging, etc 

26 

676 

702 

Music and singing 

5 

141 

146 

Being "funny" clownish 

21 

31 

52 

a Child himself 

(8) 

(ID 


b. Others 

(13) 

(20) 


Non-vocal sounds 

IS 

52 

67 

a. Made by child himself 

(IS) 

(35) 


b. Made by others 

(0) 

(17) 


Vocal sounds 

7 

19 

26 

a Child himself 

(1) 

(S) 


b, Othcis 

(0 

(11) 


Stories 

8 

27 

35 

Pictmes 

9 

69 

78 

Alone, inactive 

1 

52 

53 

Laughing, smiling, and ciying persons 

2 

37 

39 

Awkwaidness, self and others 

5 

10 

15 


number the laughs occumng in connection with all other situations 
combined, 

That smiling occurs approximate !y seven times more frequently 
than laughing (total laughs, 280; total smiles, 5644), 

That theie are idatively moie smiles, relatively fewer laughs, in 
connection with social situations than in connection with the child’s 
own motor activity; 

That laughing or smiling did not occur frequently in iespouse to 
healing or seeing another smile or laugh, or in response to seeing an¬ 
other cry or stumble and fall or behave in an awkward mannei 
The results seem to indicate that the child's laughing and smiling 
are a latlier free accompaniment of his genetal activity. Theie is 
no evidence that special conditions, such as detision, response con- 
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ditioned by early tickling, elaboration of love behavior, lelease from 
repression of subconscious desires, and similar factors which have 
been set foi tli in theories of laughter have any outstanding efficacy 
in piovoicing a child to laugh or smile. To be sure, the investigator 
who merely recoids each situation as it stnkes the eye lias no way of 
piobmg the child's subjective state or of detecting the effects of pie- 
vious training and conditioning Some geneial impiessioiis with ie- 
gaid to the specific factois just named were obtained, however, 
during the couise of the observations These will be touched upon 
at a latei point. 

Tabic 1 gives a geneial pictuie of the child’s behavioi 1 other than 
a detailed analysis of the effectiveness of each stimulus situation. 
The high fiequency of Laughing and smiling observed in connection 
with motoi activity no doubt aiises paitly from, the fact that the 
child devoted a latgei poition of his time to motor activity than to 
othei puisuits Foi this reason we cannot sav that motoi activity 
alone, for instance, is more piovocativc of laughtci than motor ac¬ 
tivity in response to music, since only a limited time was devoted to 
music Likewise, the childien had moie occasion to speak to one 
another than to speak to the two adult teachers, so a highci fre¬ 
quency of laughtei for the former situation would be expected 
Even so, the table 1 effects the vauety of situations which cause the 
child to laugh 01 smile during the couise of his free activity in a 
nuiseiy school 

It was obscived thioughout the couise of the study that tire 
childien who weie most ready to laugh and smile were also more 
active in then play The lecoids do not contain an itemized account 
of each move made by each child while he was undci obseivation, 
but the footnotes of the lecord sheet of each child do give a picture 
of his gioss movements from place to place and of his changes from 
one activity to anothei These lecoids suppoit the observation that 
the childien who exhibited the gieatest amount of energy also showed 
the highest laughtei and smiling frequencies Moie will be said 
concerning individual difrerences in later discussion It is pertinent 
at this juncture, howevei, to comment briefly on the high associa¬ 
tion between motoi activity and laughter and smiling. 

The objective data compiled in this study, supplemented by gen¬ 
eral impressions obtained during the study, lead the authors to the 
opinion that in many instances the laugh and the smile do not reflect 
the operation of a peculiar stimulus but simply reflect a state of 
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geneial body activity on the part of the child. The child who 
makes fiec use of his aims and legs is also likely, at the same time, 
to use freely the muscles involved in producing the laugh and smile. 

The activity of the lattei muscle gioups is a part of the general pic¬ 
ture. For this tcason, the explanation of iesponses of this kind 
should be sought not by inquiry into the occasion for the specific 
laugh 01 smile but by inquny into the factors which underlie the 
child’s geneial physical activity. Stated in somewhat figuiativc 
tcims, the abundance of encigy which detcimincs the child’s use of 
his arms and legs in spontaneous activity overflows incidentally into 
the muscle groups which aie active in the laugh 01 smile 

To be suie, the laugh and smile may occur on many occasions 
when physical activity is not prominently in evidence The fact 
that the child laughs and smiles mote leadily when in the company 
of other clnldien than when alone, that he may smile simply when 
meeting 01 gieeting another person, and that some specific situations 
arc more closely associated with laughtci than others, would indi¬ 
cate that a single hypothesis of laughter will not suffice to cover all 
the situations in which the response may occur 

As might well be expected, the childien diffcied widely in the 
frequency of thcii laughter and smiling. One child avciaged 62 > 

smiles per hour while he was under obseivation, while at the othei 
extieme theic was one child who had an avciagc of only 3. Three 
children laughed an avciagc of 8 times pei hout, while eight children 
exhibited no laughter at all. Tabic 2 shows the distribution of 
average numbeis of laughs and smiles pei houi exhibited by diffeicnt 
childien duiing font houis of observation of each child 


TABLE 2 

Distribution of Average Number or Laughs and Smiles Per Hour 
Recorded During Four Hours or Observation of Each oi 50 Ciiiidren 


Smiles per 
hour 

No children 

Laugha per 
hour 

No children 

0- 9 

6 

0 

8 

10-19 

16 

1 

10 

20-29 

18 

2 

8 

30-39 

7 

3 

8 

40-49 

1 

4 

5 

50-59 

0 

5 

3 



6 

1 

60-69 

2 

7 

4 



8 

3 
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No figuies directly comparable with the aveiages in Tabic 2 can 
be found in other studies of white children, Gregg (4) reports an 
average of about 1.30 laughs per lioui from her observations on 
nurseiy-school childien This aveiage is lowci than the figuie ob¬ 
tained in the piescnt study on childien of a wider age langc, 
Endeis (3) lepoits aveiage numbei of laughs per day for each age 
level rcpiescnted in hei study. The averages aic lowci than those ob¬ 
tained in this study, but the authors do not have at hand the neces¬ 
sary figures foi making a companson of numbei of laughs pci hour 

Even though no ducct companions can be made, it appeals that 
the Chinese childien used in this study laughed quite as much as the 
Caucasians studied by othei investigators This finding is lather 
inteicsting in view of the fact that Chinese adults have been legarded 
as being perhaps less given to expressive reactions than Caucasian 
adults 

Table 3 shows the average numbei of laughs and smiles per hour 
obseived at each age level, separate averages aie given also foi bojs 
and gills. 

It appeals in Table 3 that the three-yeai-old children had the 
lowest laughter and smiling frequencies It is intciesting that a 
similarly low laughtci score is shown for three-year-old children in 
the study repoitcd by Enders (3). 

The table fuithei shows that the boys laughed less frequently 
than the girls at all foui age levels On the other hand, the boys 
smiled mote frequently than the guls at three of the four age 
levels. Due to the limited numbei of cases, and the high vri lability 
of the scores, these diflerences do not have significant statistical re¬ 
liability The rathei consistent indication of moie subdued expres¬ 
sive reaction on the part of the boys is, however, of some intejest 


TABLE 3 

Avcrace Number of Laughs and Smiibs Eer Hour Classified According 

to Agc and Sex 


Age in 
months 

N 

Total 

Laughs Smiles 

N 

Boys 

Laughs Smiles 

N 

Girls 

Laughs Smiles 

24-35 

9 

3,06 

23 27 

4 

t 46 

25 54 

5 

3 55 

2146 

36-47 

9 

1 36 

15 31 

5 

1 43 

17 05 

4 

1 29 

13 14 


13 

2 21 

23 02 

6 

1,73 

24 36 

7 

2 60 

21 92 

60-71 

19 

3 92 

23 59 

11 

3 29 

23 51 

S 

4 n 

23 71 

Av. 

(50) 

2 36 

21 90 

(26) 

2 44 

22 77 

(21) 

3 34 

20 96 
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In Table 4 age differences in laughter and smiling me ticated 
fiom the point of view of the stimulus The table shows the per¬ 
centage of the numbei of laughs and smiles obscivccl during 36 hours 
of observation at each age level that occuucd in response to each of the 
vanous stimulus situations Thus, the figure 54, which appears first 
in the table, indicates that 54% of the laughs recorded dunng ob¬ 
servations of the two-yem-old children occuucd in connection with the 
child's own motoi activity. Some of the situations which weic ticated 
scpai.itely in an earlier table aie lieic combined under moic inclu¬ 
sive headings. 

In Table 4 it appears that motoi activity is the most fiequent 
occasion for laughter and smiling at all age levels. There is evi¬ 
dence, howevei, that at the five-year level motoi activity is relatively 
less effective than at earlier years, while the situations “speaking and 
spoken to by childicn,” and “music and motoi activity” are more 
significant at this age than m eailiei years. 

TABLE 4 

Fercfntace or Total Number of Observed Laughs and Smiles Provoked 
dy Each of the Various Situations During 36 Hours or Observation 
At Each Age Level 


Situation Laughs 

2 yis. 3 yrs 4 yrs 

5 yis. 

2 vrs 

Smil 
3 yis 

cs 

4 yrs 

5 yrs. 

Child’s own motor 
activity 

5+ 

58 

56 

39 

34,0 

33 0 

30.4 

29 0 

Motor activity of others 

25 

16 

21 

17 

21 0 

23 0 

21 4 

18 0 

Speaking and spoken to 
by children 

5 

4 

7 

13 

80 

11 0 

16 0 

160 

Speaking and spoken to 
by adults 

2 

0 

0 

1 

60 

7 0 

7 0 

10 0 

Non-verbal social con¬ 
tacts, embraces, etc. 

2 

4 

4 

4 

19,0 

15 0 

10 0 

11,0 

Music and motor activity 
combined 

4 

0 

7 

15 

2.0 

3 0 

60 

80 

Music and singing 
combined 

0 

0 

0 

2 

1 0 

3 0 

20 

30 

Laughter, smiling and 
crying of otheis 

0 

2 

0 

0 

V 

1 0 

1 0 

5 

Moving things 

0 

0 

1 

2 

1 0 

1 0 

1 7 

4 

combined 

0 

0 

0 

1 

l 

1 6 

2.0 

1 6 

Stories 

0 

2 

1 

0 

2 

3 

1.0 

3 

Being "funny", grim¬ 
acing; awkwardness, 
self and others 

8 

0 

2 

3 

6 

0 0 

5 

4 

Sounds, noises, including 
vocal, self and others 

0 

1+ 

1 

3 

1 4 

3 

6 

1 6 

Alone, unoccupied 

0 

0 

0 

0 

5 0 

1 0 

4 

2 
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The lesults shown in Table d- suggest a partial, although not un¬ 
equivocal, explanation of the higher laughtci ficquencies at the two- 
yeai as compared with the thiec-yeai level The younger children 
show a somewhat higher percentage of then laughter in connection 
with situations involving other peisons This conforms to an im¬ 
pression which the obseivei frequently gained during the course of 
the study. The oldei cluldien tended, on the whole, to be more 
active on their own initiative than did the youngci ones, but, at the 
same time, theic was a tendency on then pait to favor the smaller 
ch lichen with then attentions The small t wo-yea 1 -olds wcic often 
taken by hand and played with by the oldei cluldien, and apparently 
wexe made to feel more at home and moie fiec to express them¬ 
selves. The three-year-old children weie not as often babied in tins 
manner, on the one hand, noi were they always capable of holding 
their own against the older children The writer is of the opinion 
that this impicssion comes neater to explaining the differences be¬ 
tween the two- and tluee-year laughtci and smiling lecoids than 
any assumption that theie is an intunsic difference between children 
at these ages. 

Correlated Phenomena 

The data obtained ftom the observations, supplemented by other 
recoids and measurements, gave opportunity foi a few interesting 

correlations 

The Co) relation between Laughing and Smiling The foicgoing 
tables have already indicated a tendency toward correlation between 
laughtei and smiling frequencies so far as the stimulus situations and 
the age and sex groupings are concerned. The relative proportions 
of laughs and smiles diffei substantially, however, when different 
situations aie compaied Thus, there is a relatively higher pio- 
portion of laughter in 1 espouse to motor activity, and a iclativclv 
highei piopoition of smiles in connection with social contacts and 
conversation. The further question arises, what individual differ¬ 
ences aie theie in the proportions of laughs and smiles’ Does one 
child smile much and laugh little, while another laughs much and 
smiles little? To answer this question, the laughing and smiling 
fi equencics lecorded for each of the fifty cluldien during four hours 
of obseivation were conelated The resulting coefficient was 65± 
.06 This coefficient is fairly high and would seem to indicate that, 
so fai as the individual is concerned, the child who laughs much 
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tends also to smile much It would be inteicsting to find whethci 
the same relationship obtained in tile case of adults 

Laughter as Related to Age The tables have shown a tendency 
towaui liighei frequency of laughtei and smiling at the five-year 
level, low frequency at the thicc-yeai level, and little difference be¬ 
tween the two- and the foui-ycai-olds. The same lack of any note¬ 
worthy age lclationslu’p is seen in the con elation between laughter 
frequency and age, which gave the low coefficient of .27 ± 09 
Laughtei and Height The couclation between these two factors 
was also low, r — 06 This indicates a negative coil elation be¬ 
tween laughtei and height with age constant, and would seem to 
show that m the case of the childlen used m this study laughter docs 
not occur moie frequently among clnLdien who aie tall for their age 
than among those who are telatively undersized. (The coirelation 
between height and age was 72; the partial coi relation between' 
laughtei and height, age held constant, was —.17.) 

Laughtei and LI eight-IV eight Ratio, These factois were coi- 
relatcd in a fuither attempt at finding a lclationslup between laugh¬ 
ter and physical build The coefficient was negligible ( + 04) 
Laughtei and Intelligence It was ratlici difficult to obtain in¬ 
telligence ratings of the children, due to language handicaps Several 
tests weie tried out, on varying numbers of children It was found 
that the Van Alstync Ptctuic Vocabulaiy Test could be used with 
the greatest number of cluldicn. Chinese terms weic substituted foi 
English Woids The cluldicn who wcie too young or too old to 
qualify foi the test weie eliminated. There lciriamed 26 children 
to whom the test was given. The median CA of these cluldicn was 
50 months, the median MA obtained on the test was 49 months 
It will be recognized that the intelligence measurement was not as 
adequate as it might be The coirelation between mental age and 
number of laughs was insignificant (+.22± 12, as compared with 
a couelation of T 26 between laughtei and chronological age. 

Laughtei as Related to Nntiitionnl Status. The children were 
given health examinations twice a year On the examination cards 
prepared by the visiting doctors each child was rated I, II, oi III, 
according to his nutritional status There ratings weie corielated 
with the number of laughs, and the resulting coefficient was +.23 
±10 The limitations of a coefficient so low, and based on a scucs 
containing only three intervals, will be recognized. 

Laughter and Socio-economic Status, An attempt was made to 
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rate the home of each child on such points as income of the father, 
number and size of looms in the home, general, living conditions, 
cultural conditions, etc. Due to the exploitation of Chinatown by 
sight-seeing enterprises, the inhabitants are on guard against inquiry 
into thcii puvate lives, so that data for these latings were difficult to 
procure The coi relation between frequency of laughter and the 
socio-economic latings that were obtained was negligible (/ = — 07.) 

Incidental Observations and Case Studies 

Even though an invcstigatoi may ti 3 r to steei clear of subjective 
factors in a study such as this, no one can devote 240 hours of ob¬ 
servation to a group of childien without obtaining many impressions 
which are of scientific interest. A variety of such impressions, sup¬ 
plemented by quantitative data, follow. 

Behavior of Eutasians and of Children Who Had Recently Joined 
the Gioup Sepaiate records were made of the three Eurasians and 
of the six children who had come to the school only a short tune 
before the study was begun. The Euiasians (who had Chinese 
fathers and lush mothers) seemed to be at a distinct disadvantage. 
Two of the thiec were brothers, so they could play with one an¬ 
other, even though the group as a whole would not receive them 
The thiid child, who had neithet kin noi friend at the school, had 
to play by himself most of the time. The two brothers sometimes 
laughed licaitily in their play with one another, but the other chil¬ 
dren took no notice of their laughter The third child would some¬ 
times act “silly, n apparently in an effort to win the attention of other 
children, but he seldom succeeded 

The six children who were newcomers at the school had a some¬ 
what snmlai situation to face during the early pait of their stay. 
Among the six there was no single laugh, and only a few smiles dur¬ 
ing the fiist two houis of observation of each child. 

Identical Twins A and B had all the outward appearances of 
identical twins They were indistinguishable to the teachers who 
had known them for a yeai, and when the observer took her records, 
she had to tie a ribbon to the arm or hair of the particular twin 
whom she was obseiving. The two were constantly together. Even 
though two cases cannot support any general conclusions, the com¬ 
parative measurements of the twins are of some interest. Below 
(Table 5) are given the laughing and smiling scoies of the two, and 
certain other measurements 
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TABLE 5 

Comparison or Two Twins Identical in Appearance 
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A 

45 

14 

130 

51 mo. 

37 5 

66 

42 

41 13 

31 8 

B 

15 

4 

90 

50 mo. 

49 5 

refused 

45 

42 25 

33 5 


The compaiisons in Table 5 indicate that the twins weie con¬ 
siderably less identical in actual measurements than in general ap¬ 
pearance, Twin B, m addition to being somewhat tallei and heavier 
than A, was lcgaided by the tcachcis as having a somewhat more 
healthy complexion than A Yet A scored considerably higher in 
laughing and smiling, even though the conditions surrounding the 
two wcie almost identical by reason of their close companionship. 

Siblings . Tlicic were many siblings in the gioup of childicn, 
among them were foui who belonged to the same family. These four 
attracted attention by leason of the mfiequency of then laughs and 
smiles, The children ranged in age from 68 to 26 months, The two 
youngest siblings did not exhibit a single laugh dining foiu hours of 
observation; the oldest laughed only twice, and the next oldest only 
once The investigator received permission to obseive these chil- 
dien in their home. The same absence of laughter was noticed 
there There was no evidence of especially ligid discipline or of 
nagging in the home The family lived in looms adjoining the 
father's jewelry store. It was noticed that when the childicn moved 
about in the store, or played in the nuiscry, they were very re¬ 
luctant to pick up toys oi other objects It is possible that the chil¬ 
dren had been trained veiy early to move cautiously among the 
jewelry cases at home, and that this training influenced also their 
behavior in the nurseiy school. 

Sympathetic Laughtei As indicated in a foiegoing table the 
children sometimes laughed oi smiled upon observing another child 
laugh without, appaientlv, having watched oi pai ticipatcd in the 
situation which caused the othei child to laugh. The responses in 
this categoiy weie relatively few in number From anothei point 
of view, howcvci, the factoi of sympathy appealed to be somewhat 
significant Childlen were observed to laugh oi smile more i cadily 
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at the activities of their brotheis or sister;, 01 of friends than at the 
antics of children with whom they had not associated closely, 

Dei man, T-heie was piactically no evidence that derision or a 
feeling of superiority aie lcsponsible for children’s laughter The 
awkwaidness of others, of a kind which is supposed to piovokc laugh¬ 
ter in the adult, seemed to have little cftect on these youngsters. 
When a child tupped, fell off an object, tumbled over while run¬ 
ning, or stumbled in his play, the other childien did not seem to 
regard the episode as funny. There was a cnppled boy in the gioup 
who had a haul time rn keeping his balance while walking The 
othei childicn sometimes watched him, but showed no inclination to 
laugh or smile at lum New childien who arrived when the study 
was in progicss likewise showed no tendency to laugh oi smile at* 
him when they obscived his unsteadiness foi the first time. The boy 
himself, however, would frequently smile when lie noticed that 
someone had seen him stumble. On no occasian was a child who had 
pieviously been deprived of a toy 01 otherwise dominated by anothei 
observed to laugh when his competitor tumbled or came to gnef. 

Motot Activities as Related to Laughtei and Smiling The high 
fiequency of laughtei and smiling associated with motoi activity has 
alieady been stressed. When the clnldien were romping about, 
playing with toys and materials or simply running and kicking their 
heels, then laughtei and smiling gave the impicssion of being simply 
a natuial accompaniment of their behavior. The response which 
occunecl when the child was playing on the slide usually took place 
only aftei he leached the flooi at the end of his descent This ob¬ 
servation lends some support to the view that laughtei is an outlet 
for pent-up energies 

Music . When lively music was played, the children laughed and 
smiled profusely If the cluldien were seated, they would often be¬ 
gin to clap then hands, and the moie aggressive ones would leave 
theii seats and iomp about the 100 m The laughter in response to 
music was usually accompanied by more oveit activity 

Giying The original plan of this study was to investigate civing 
as well as laughing and smiling. This plan was carried through, al¬ 
though it soon became appaient that the data on crying would be 
veiy limited. Duiing the entire 240 hours of observation onlv 16 
instances of crying occuucd. Neniiy all of the crying took place 
when the child was struck by someone else, or deprived of Ins toys, 
or pushed over and caused to fall When the child stumbled or fell 



+70 


JOURNAL OF GENETIC PSYCHOLOGY 


or otherwise appealed to hurt himself when lie alone was lcsponsiblc 
no instance of crying was obscived. The civing that was observed 
seemed to rise more fiom resentment of the deeds of otheis than from 
actual pain to self. 

Summary and Conclusions 

The picsent study is based on 276 houis of observation of 59 
children, members of a Chinese nursery school and kindergarten, 
ranging in age from two to five years. Each laugh and smile was 
recorded in terms of the srtuatron in which it occurred The pur¬ 
pose of the study was to find the occasions which give rise to chil- 
, dren's laughtei and smiling, to study individual differences, age 
differences, and to study factors associated with children’s laughing 
and smiling. 

It was found that laughter and smiling occurred most fiequently 
in association with general motor activity; that the three-year-old 
children responded somewhat less frequently than the children of 
two, four, and five years; that smiling occurred approximately 
seven times more frequently than laughing, that the laughing and 
smiling occurring when the child was physically active at play out¬ 
numbered the responses observed in all other situations combined, 
that the older child responds somewhat more frequently to social 
contacts and to music than does the youngei child 

The children laughed and smiled moic fiequently when observing 
their brothers or sisters or close filends than when in company with 
stiangers; children who were newcomers at the school lesponded 
veiy little, there was evidence that Chinese childlen laugh and smile 
quite as much as Caucasians who have been studied by other investi¬ 
gate s. 

Marked individual diffciences in frequency of laughtei and 
smiling appealed The fiequencics bore no significant relationship to 
age, intelligence, nutritional status, height, weight, or socio-economic 
status. 

The girls showed a somewhat lughei laughter frequency at all 
age levels, while the boys exhibited a greater numbei of smiles than 
the girls at three of the four age levels included in the study. The 
reliability of these differences was not substantial, howevei 

There was no evidence to support the view that laughter repie- 
sents a feeling of superiority, or of derision; or that tickling, release 
from repression, perception of the incongruous or of the mechanical, 
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01 love behavioi, or other special factois stressed in theories of laugh- 
tei have any outstanding efficacy in causing the response. Some in¬ 
stances of laughter in lesponse to apparently deliberate attempts at 
being funny weie obseivcd, but these were infrequent. 

On the whole, it appeals that the laughing and smiling of children 
fiom two to five occui pi edommantly in connection with general 
physical activity The laugh and the smile apparently seivc, in large 
measme, as a motoi outlet in lesponse to many forms of stimulation. 
The fact that the child lesponds more fiequently when in the com¬ 
pany of others than when alone no doubt arises in part from early 
social conditioning, in pait from the incieased stimulation to general 
activity piovided by the piesence of other individuals. 
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UNE ETUDE DU RIRE ET DU SOURIRE DES ENFANTS D’AGE 

pr£s colaire 

■ (Resume) 

On a 6tudn5 le rire et le aonrlre de 59 enfants chinois, ag6s de 2 fi 5 ans 
On a observe cliaque enfant quatre heures on plus. On a fait une notation 
de chaque reponse et de la situation devant l’enfant quand ll a ri ou soun 
On a trouve que le rire et le sounre arnvent le plus frequemment avec 
l’activite motrice de 1’enfant Les enfants ont ri et soun plus avee dea 
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compngnons amieaux quo seals on avec ties incoiums Les enfant9 de troia 
ans ont ii et sonri moms ficquemmcnt que lcs enfants d’mitics riges Une 
comparison cntic ces rtsultats et les antics resultats publies snggcre que 
l’enfadt chinoia rit ct somit nussi freqncinment que I’enfant cnucasien Les 
filles ont tendu ft lire phis, et a somiic iclntivemcnt moms que lcs garqons, 
mala la Constance dc la dlffcience a ete pen elevee On n'a tiouve aucune 
coirelation sigmliante cntie la frequence (lu me ct du somiic et de tcls 
factcurs que la tflillc, 1c poids, l'6tat de nutation, on 1’agc mental, II n'y a 
eu aucune evidence que de tcls factcuis que lc chatouillement, 1c compoitc- 
ment d’amoui, le relachemcnt de la icprcssion, la dension, 1’mconguiitc et 
d'auties conditions donnees dans Ie9 thcoucs till rue possedent mi pouvoir 
spfrnal dc causer le riie ou le sourne Dc9 giandes diffeicnce9 mdivid- 
uclles, ineme entie lcs enfants eleves dans dcs conditions qm scmblent 
parcilles, suggcicnt I'cflet d’un conditionnemcnt anteneur et des idiosyn- 
ciasieg peisonnelles non etudiees 

Ding Lr JcitsiLn 


EINE UNTERSUCHITNG DES LACHENS UND DES LACIIELNS 
VORSC1IULPFLICHTIGER KINDER 
(Refeiat) 

Es Yiurcle das Lachen und Lacheln von ncun-und-funf/ig Clunesi'-chcn 
Kindern im Altci von 2 bis S Jahicn untcisucht Jedes Kind vnudt vici 
Stundcn lang oder longer untersuclit Es wurdc cine Notiemng gemacht 
uber jede Reaktion und ubci die Situation dci das Kind gegcnubeistand, 
jcdesmal, dass ein Lachen odei ein Lachcln stattfrtnd 

Es zeigte sich, dass Lac hen und Lachcln am luufigsten im Zusnmmenhang 
mit del motonseben Tntigkeit dcs Kmdes stnttfand Die Kmdci lachten 
und lachelten in dei Gesellschaft freundlichci Spielgenossen haufigei als 
wenn 9ie allcin odcr lintel Frcmden wmen Die diei-jahngen Kinder 
lachtcil und lachelten 9cltcnei als Kindci in andcrcn Lehensaltcin Vci- 
gleiche zwischen den gegenwartigen Befundcn und andcien veiodcnthchtcn 
Daten weiscn daiauf Inn, dass das Chinesisclie Kind chcnso haufig lacht 
und lachelt wie d .19 Kauknsischc Die Madchen erwiesen erne Tendcnz, 
hduhgcr zu lachen und rclativ seltencr /u lacheln als Knaben, abei die 
Zuvcrlassiglceit des Untcischiedcs war gering Es zeigtc sich Lcine bedcut- 
savne Kov relation zwischen Haufigkeit des Lachens und Lachelns emeiseus 
und Elcinenten wie Grosse, Gewicht, Ernahrungszustatid, odei gcistigcs 
Alter (mental age) Man fand keinen Beweis dafur, dass Elcmente wie das 
Kttzeln, hebhaberisches Benehmen, die Befieiung von Untcrdiuckiingen 
(repiessions) dcr Spott, die Inkongriutat und andcre Umstande die in 
Theonen des Lachens uwahnt worden sind bei dem lUivomifen des 
Lachens oder des Lacheln9 besondcrcs wnksam sind, Die giosscti in- 
dividuellen Untcischiede, auch untei Kindern, die unter augenscheinlicli 
ahnlichen Umstanden eryogen warden waren, weisen auf die Einwirlumg 
voihergehender Bcdingung (conditioning) nnd uneifoischtcr pcisonlichci 
Idiosyncrasien Inn 


Ding und Jersud 



A STUDY OF THE READING AND READING IN¬ 
TERESTS OF GIFTED CHILDREN* 

T)ovi the Psychological habat atones of Nonhivestern University and Ohio 

University 


Paul A Witty and Harvey C Lehman 


Theic has been in lecent years considerable careful study of 
mentally superior children Genetic studies of such children have 
been made by Tcrman, HoLlingwotth, and otheis timing the last 
decade (11, 6, 1). 

The wnteis have attempted to answer some of the questions 
niising from the speculation legarding gifted children Fifty gifted 
childien (IQ 140 oi higher) weie identified, arid the following 
information was assembled foi each child 

1. National Intelligence Test. Scales A and B, Form I 

2 Stanford Revision Binct-Simon Intelligence Test. 

3 Stanford Achievement Examination (Educational Attain¬ 
ment) Advanced, Form A 

4. Overstatement Tests, [Two tests weie devised to measinc 
(1) honesty in school situations and (2) a tendency to over¬ 
state knowledge.] 

5 A test of veisatihty of play interests (Lehman Play Quiz and 
supplementaiy data ) 

6 Physical measurement of height and weight and lecoid of 
physical development 

7 Extensive home infoimation including data upon eaily develop¬ 
ment, family histoiv, interests and aptitudes for each child. 
(Paients lated the children upon social and moral tiaits ) 

8 Extensive school infoimation including ratings by teachers and 
records of school pi ogress 

9 Reading interest and activity. 

Foity-one children of IQ 140 and above weie selected from the 
public schools in Kansas City, Missouri Nine children of the de¬ 
sired standing were found in Lawiencc, Hutchison, and Baldwin, 
Kansas The childien in Kansas City were identified by testing all 
children in Giades III-VII, inclusive, who fell in the 100 percentile 

* Accepted for publication by Icta S Hollingworth of the Editorial Board 
ami received in the Editorial Office, Octobei 14, 1931 
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on the National Intelligence Test, and including only those who 
scoied 140 IQ 01 above on the Stanfoid Revision of the Binet- 
Simon Intelligence Test. 

The oiiginal study of 50 gifted childicn was made m 1924-1925 
Follow-up infoimation was seemed from time to time, and in 1929- 
1930 <t rathei detailed study was again made Comparison of the 
standing of the group in 1924 and 1929 has already been published 
(14) The group included 26 boys and 24 gills. All children weie 
in Grades III-VII inclusive when they weie hist tested. The 50 
children in the 1924 study weie paired according to sex, age, and 
lace with 50 normal child leu (IQ 9Q-10Q). A control group thus 
was provided and compaiisons were made with the gifted gioup. 

During the months of March and April, 1929, the follow-up 
investigation was started, Data were obtained by means of ques¬ 
tionnaires and objective tests The children weie studied in the 
following respects 

1. Physical development and health 

2. School recoid 

3 General information 

a) Social and moral ttaits 

b) Activities in and out of school 

c) Abilities, talents, and interests 

d) Future plans 

One phase of the study dealt with reading. The purpose of this 
paper is to present detailed infoimation regarding the leading and 
the reading interests of the children. It is first desnable for the 
reader to know something of these unusual children. Table 1 gives 
the MA, CA, and IQ of each child These data were secured in 
1924 Some of the outstanding cliaiactcristics of the gifted group, 
levealed by the 1924-1925 study, follow. 

1, The gifted group has IQ’s 140-183, The mean IQ of the 
entire gioup is 152, the means for the boys and girls fall in the same 
class interval IQ 150-155- 

2. The physical status and gcneial growth of the group aie un¬ 
doubtedly above average Typically, the gifted child is not a physi¬ 
cal weakling. He is somewhat above normal in his physical develop¬ 
ment when compared with imselectcd childicn of the same CA, In 
most tasks requiring motor intelligence, he exhibits superiority He 
approaches the norms for the average child more closely in physical 
traits and motor ability than in mental ability. 
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TABLE 1 


Distribution of Fifty GirrED Children According to Grade CA MA 

and IQ (1924) 



School 

grade 

CA 

MA 

IQ 


School 

grade 

CA 

MA 

IQ 

1 

6 -A 

135 

234 

173 

26 

5-A 

116 

162 

140 

2 

6 -A 

130 

217 

167 

27 

5-B 

108 

198 

1S3 

3 

6 -A 

124 

207 

167 

28 

5-A 

107 

194 

181 

4 

7-B 

127 

210 

165 

29 

5-A 

121 

206 

173 

5 

7-B 

144 

234 

163 

30 

6 -A 

126 

214 

170 

6 

7-A 

136 

222 

163 

31 

4-A 

110 

176 

160 

7 

5-B 

115 

186 

162 

32 

4-A 

99 

156 

157 

S 

7-A 

127 

200 

157 

33 

5-A 

130 

202 

155 

9 

4-A 

115 

179 

156 

34 

5-A 

131 

202 

154 

10 

5-A 

122 

189 

155 

35 

4-A 

108 

166 

154 

11 

6 -A 

141 

213 

151 

36 

5-A 

129 

198 

153 

12 

5-A 

111 

180 

151 

37 

5-B 

116 

177 

152 

13 

5-B 

118 

178 

151 

38 

5-A 

130 

197 

151 

14 

4-A 

101 

152 

150 

39 

8 -A 

137 

205 

150 

15 

5-A 

127 

189 

149 

40 

7-A 

137 

205 

ISO 

16 

7-A 

146 

216 

148 

41 

6 -B 

123 

185 

150 

17 

5-A 

123 

190 

148 

42 

4-B 

108 

163 

ISO 

18 

5-A 

126 

185 

147 

43 

5-B 

113 

169 

ISO 

19 

4-A 

121 

178 

147 

44 

4-B 

117 

175 

149 

20 

4-A 

112 

164 

146 

4S 

5-A 

128 

189 

147 

21 

4-A 

147 

194 

143 

46 

5-B 

114 

168 

147 

22 

7-A 

143 

208 

141 

47 

6 -A 

131 

191 

146 

23 

7-A 

154 

216 

140 

48 

7-A 

147 

210 

143 

24 

7-A 

151 

212 

140 

49 

S-A 

130 

185 

142 

25 

7-A 

152 

212 

140 

50 

8 -B 

154 

216 

140 


3 There is a marked excess of English, Scotch, and Jewish stock 
lepresented. These data corroboiate Terman’s results (11) 

4. Most of the childien have had the advantages of stimulating 
cultural influences m the home. The average amount of formal 
education of the parents is thirteen yeais; the average annual income 
of the patents is $3200, and in most of the homes newspapers, maga¬ 
zines, and books aie abundant This is, of course, not true m all 
cases The boy who earned the highest IQ and who also made the 
highest vocabulaiy scoie came fiom the humblest home He used 
the libiary constantly and learned to lead at four yeais of age. The 
fathers of the gifted gioup are engaged in business and piofessfonal 
pui suits mainly, and are consideiably above the aveiage in their 
vaiious occupational groups m success. The ancestry of the children 
holds numcious scientists, statesmen, educators, and writers of note. 

5. The mean IQ of the group is 152; the mean EQ is 136, and 
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the mean progiess quotient, 116. The unjustifiable educational le- 
tardation shows the inadequacy of the piesent school organization in 
taxing the supeiioi mental capacity of the gifted child The excess 
in educational achievement above the noim is /jeunal lathei than 
special. Tile most outstanding achievement of the gioup is in lead¬ 
ing; poorest attainment is found in handwriting 1 and spelling. 

6. The inteiests of the children leflect gciicial siipciionty. Ver¬ 
satility and vitality of intcicst characteiizc this gioup The children 
engage in the same numbei of play activities as do aveiagc children, 
but they aic somewhat moic solitary and sedcntaiy ill then play. 

7. In ratings of chaiactci and in scores on objective tests, the 
gifted child exceeds the aveiagc child to a maikcd extent. The tests 
are admittedly inchoate, and the latiugs aic somewhat unreliable 

The 1929-1930 study biought out the following facts. 

1. The gifted child's IQ now is lower than it was in 1924-1925 2 
Nevertheless, he still exhibits superior mental ability The IQ’s 
now obtained by the Teiman Group Test lange from 121-180, 
mean 136. The coefficient of can elation between the oiigmal in¬ 
dividual mental ages and group measures of intelligence is -J- 66±: 05. 

2 The avciage piogicss quotient of the group now is 112; at 
the time of the lust study it was 116. The school apparently is 
making little effort to provide adequate educational opportunity foi 
this group. Acceleration which has been uiged by Ficcman (*0 
and Gates (5) is not practised Little effort is made to enrich the 
curriculum for the gifted group, and no child of the onginal gioup 
is now in a special opportunity class 

3 In spite of the failuie of the school to experiment or to provide 
enrichment, the gifted child continues to maintain a high level in 
geneial information. 

4 Failure to respond well to discipline has increased duiing the 
interval, and the hoys aic decidedly worse offcndeis than the girls 
Several of the children are considered difficult to manage 3 

5. The children display vocational inteiests at the present time 
which are more consonant with then ability than those exhibited 

3 Gifted children have usually been found to do least well In handwuting 
This may be because gifted children aie competing with cluldicn chiono- 
lociCally older 

^or n siv-yeai peiiod Teiman found an average drop of 9 points in the 
IQ’s of gifted children (1 p, 25). 

9 Cf Holhngworrii (7). 
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five years ago. 4 Fuithcrmore, there appeals to be a rcstiiction of 
vocational interests, and se\ differences are pronounced, 

6 The gifted children paittcipate geneiously in school life, and 
they carry academic honors somewhat more frequently than the 
control group. 

The gifted childicn’s reading mteiests were studied by three 
methods (1) the children’s reports, (2) teachers’ estimates, and 
(3) pmental statements 

The children were asked three times during 1924-1925 and one 
time only m 1929 to supply the information following* 

1 How many houis per week do yon spend upon leading 
Which is not assigned in school ? 

2 Mark the kinds of book reading you most enjoy Rank 
1 , 2 , and 3 the types you like best The rank ( 1 ) is to lie 
given to the best-liked type Thee types only aie to be ranked, 

{i ) Tinvel stones 
b) Biographies 
r) Novels (lomance) 
d) Novels (home 01 school life) 

«r) Novels (adventure) 

/) Science stones 
< 7 ) Short stories 
h) Detective stones 

1 ) Mystery stones 
;) Autobiographies 

k) Essays (general) 

l) Essays (comical or satirical) 

m) Myths or legends 

n) Music or ait books 
0 ) Poetry 

3 List the books you have read or have stalled to read 
duni/g the Past week (This information was requested upon 
Monday ) 

4 List the magazines you aie reading and state which ones 
you like best (Magazine reading was studied only during the 
1929-1930 investigation ) 

5 State approximately the number of books you have read 
dunng the past two months 

‘The wnteis have reported previously that there is a somewhat consistent 
tendency for boys to choose piogiessively occupations a little more closely 
related to then mental ages as they advance through the grades ihe 
writers have found also that theie is a restriction of vocational interests 
with increased mability See Witty and Lehman (IS) 
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TABLE 2 

Amount or Time Spent by Fifty Gified Children in Reading 




Hours 

Mean 

pei week 
Range 

Teachers’ judgment of gifted gioup 

(192+) 

8 

2-12 

Teacheis’ judgment of control gioup 

(192+) 

3 

1- 8 

Parents’ judgment of gifted group 

(192+) 

9 

2-12 

Teacheis’ judgment of gifted group 

(1929) 

12 

1-16 

Teachers' judgment of control group 

(1929) 

5 

0- 6 

Girls’ report (average of three investigations) 
(1921) 

6,5 

1-12 

Boys’ icport (average of thicc investigations) 
(192+) 

5 5 

3-1+ 

Girls' report (1929) 


8 

0 5-20 

Boys’ report (1929) 


75 

1-25 


Time Spent in Reading 

The averages of the three reports made in 1924-1925 concerning 
the number of houis spent upon leading were computed foi tile gifted 
and foT the control groups. One similar report was obtained in 
1929-1930 Table 2 sets forth the amount of time spent by the 50 
gifted children m reading. 

The average for the boys (who lepoitcd their leisuic reading three 
times during 1924-1925) was 5>4 hours pei week; the range was 
3-14 hours. For the girls, tile average amount of time spent in 
voluntary leading was 6)4 houis, and the langc was 1-12 houis 
Noticeable indeed is the difference between the teachers’ estimates of 
the time devoted by the children to leisure reading and the reports of 
the children. The teacheis stated that the amount of reading which 
the gifted children engaged in would require an average of eight houis 
per week (1924-1925), while the amount of reading of the contiol 
group would require an average of 3 houis only per week. The 
teacheis’ estimates resulted from observation and subjective judgment 
of the child ten. These reports are piobably less reliable than are the 
reports of the children. Each child stated the amount of time spent 
in reading in 1929-1930 The repoit was foi one week only. The 
girls' average was 8 hours pei week at this time and that of the 
boys 7.5. 

Table 2 gives also the teachers’ judgments of the amount of time 
devoted to reading by the gifted group of children in 1929-1930 
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According to the teachers, the amount of time spent each week in 
reading incicased from an average of 8 hours to 12 hours during the 
five-year interval. These data aie somewhat similar to those pub¬ 
lished by Ter man (11) and by Coy (2). These estimates of the 
teachers (as Well as those of the parents) are subject to an in¬ 
determinable amount of erior They aie perhaps m excess of the 
true amount of lcisuie leading, due to factors such as the exceedingly 
rapid rate of leading among gifted childien, the halo effect of 
superior mental ability upon judgments, and other items. The ic- 
poits are of interest chiefly m conoborating the children’s reports, 
and in revealing the mcieasc m time devoted to lcisuie reading by 
gifted children as chronological age advances 

Both the teachers’ estimates and the childicn's own rcpoits in¬ 
dicate that the amount of time devoted to reading increased with 
advance in chronological age This increase was not consistent with 
age, and the number of cases renders the finding unreliable Burks, 
Jensen, and Terman (I) found “practically no dependence upon 
age within the age-iange (13-18) M in their follow-up study of gifted 
childien. Foi the 50 gifted childicti herein reported, there was a 
decided increase in amount of time devoted to reading between the 
fiist repoit (1924-1925) and the second report (1929) 

Anothct feature of this study is of special interest The estimates 
of the children regarding the numbei of books read were verified by 
the teacheis’ reports The average number of books icad in a two- 
month interval was 12 for the gifted and 5 for the control at the 
first testing. Five ycais later, the average foi the gifted was 14; 
for the control, 6. All of the data give clear-cut evidence that the 
voluntary leading of gifted children is extensile and exceeds greatly 
the amount which mentally avciage children do Additional but 
less reliable data aie presented in Table 3, the teachers’ rcpoits 
of the comparative amount of leisuic reading of gifted children 
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TABLE 4 

Kind or Reading Enjoyed Most by Fifty Giftfd Children 
Check list results Rank diatiibution 


Type of book 

Boys’ ranks 

1924-25 1929-30 

Gills’ 

1924-25 

l anks 
1929-30 

Novels (adventure) 

1 

1 

3 

3 

Novels (home or school life) 

12 

11 

2 

2 

Novels (romance) 

4 

2 

1 

1 

Detective stones 

5 

10 

4 

15 

Mystery stones 

2 

9 

5 

6 

Science stories 

3 

3 

15 

14 

Biographies 

6 

4 

9 

12 

Myths and legends 

13 

12 

6 

7 

Essays (general) 

7 

5 

10 

4 

Essays (comical or satirical) 

15 

6 

IV 

8 

Autobiographies 

8 

7 

13 

9 

Shoit stories 

9 

13 

7 

13 

Poetiy 

10 

14 

12 

5 

Drama 

11 

8 

11 

10 

Music and art hooks 

14 

15 

8 

11 


Table 4 displays the type of book reported as best liked by the 
gifted group both in 1924-1925 and in 1929-1930 Intcicstmg sex 
diffeicnccs may be observed Paiticularly noticeable is the tendency 
of the girls to report novels of romance oi those dealing with home 
or school life as then bcst-likcd reading Boys, on the othei hand, 
report, as favontes, novels of adventure and of mystery 6 Both the 
boys and the girls enjoy detective stories The boys’ books fall into 
the fields of science, biography, histoiy, adventure, and mystery more 
often than those of the girls The gifted guls read moie often than 
the boys books of fiction and of home and school life The gills 
read a little more frequently than the boys, and then reading tastes 
arc decidedly more homogeneous 

Table 4 gives also the lank assigned bv the gifted children to 
books of different types in 1929-1930 The popularity of the ro¬ 
mantic novel for the typical gill is still appaient, the typical boy is 
now intei ested in books of adventure, lomance, science, and bio¬ 
graphy. Both sexes now are interested in essays, 

The books listed in Tables 5-9 give a fauly accuiatc pictuic of the 
leading interests of gifted children. Titles lange from the poorest 
to the best. Zane Grey, Halibuiton, and Wiight aie lead by a con- 


“In general, these sex differences are like those which Jordan found for 
mentally average children. See Jordan (10, pp 290-292). 



READING OP GIFTED CHILDREN 


481 


TABLE 5 


Ten Most Popular Books Reported by Gifted Boys {1924-1925) 


Name of book 

Author 

Huckleberry Finn 


Trcasui c Island 


Twenty-Thousand Leagues Undo the Sea 


Othei Stories 


Mystciy Stories 

Poe 

A wet ica taxation of- Edosiai d Rob 


Life of David Clocked 


Autobiogiaphy 


The Path find et 

Cooper 

Roughing It 


All about Electricity 

Knox 

TABLE 6 


Ten Most Popular Books Report™ 

by Gifted Boys (1929) 

N<imr of book 

Author 

Ivan hoe 

Scott 

Royal Road to Romance 

Ilaliburton 

The Gloiious Advcntme 

Haliblirton 

Where the Blue Begins 

Morley 

Mystery Novels 

Various authors 

The Slo/y of Philosophy 

Durant 

Revolt in the Desert 

Law le nee 

Story of a Bad Hoy 

Aldrich 

Sentimental Tommy 

Barne 

Son ell and Son 

Deeping 


sidciablc number. 0 The reading as a whole, howevei, appeals de¬ 
cidedly supeiioi in type. Tables 5-8 piescnt the ten best-liked books 
icpoited by the childicn in 1924-1925 and in 1929-1930. The titles 
alone do not reveal the versatility of interest which cliaractenzes 
the gifted For example, thiee childien repoited Ethan Ftome as 
a favorite, others, A Lost Lady, Buddeuhiooks, and Juan Chmfophe 
Among biography and autobiogiaphy are PFe and The Gloiious 
Adventure (the last title is pet haps mconectly classified) And >et 
the childien reported Thai Man Heine, Villon, and Napoleon An 
unusual fcatuic was the large number of mystery stones mentioned 
one time onlv 

These books aie cited by some teachers and critics as infenoi m quality 
Many may doubt the validity of these citations The writers, however, 
believe them to be valid. 
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TABLE 7 

Ten Most Popular Books Reported by Gifted Girls (192+-1925) 


Name of book. 

Authoi 

Little IPomeu 

AIcou 

Jims Bnnker 

Dodge 

The Prince and the Pauper 

Clemens 

Trcasuic Island 

Stevenson 

Jungle Book 

Kipling 

Vanity Fair 

Thackeray 

Seventeen 

T<ukington 

Home Book oj Vet sc 

Stevenson 

Poems 

Tennyson 

Jet cmy 

Walpole 


TABLE 8 

Ten Most Popular Books Reported by Gifted Girls (1929) 

Name of book 


Authoi 

The Green Bay Tree 


Bromficld 

Poetry 


Millny 

The Crisis 


Churchill 

Royal Road to Romance 


Hnliburton 

The Scailct Letter 


Hawthoi ne 

One Increasing Pm pose 


Hutchinson 

Color 


Cullen 

"We” 


Lindheigh 

Sorrell and Son 


Deeping 

Glorious Apollo 


Barrington 


TABLE 9 


Ten Best-Liked Magazines 

(1929) 

Boys 

Girls 

A vie) ican 

Ametican 

Popular Mechanics 

Good Housekeeping 

Liberty 

Cosmopolitan 

Literary Digest 

Saturday Evening Post 

National Geographic 

Ladies Home Journal 

Saturday Evening Post 

Golden Book 

American Boy 

Literary Digest 

Collier's 

National Gcogiaphic 

Time 

Tune 

American Mercury 

Youth's Companion 







READING OF GIFTED CHILDREN 


483 


The magazine reading is of special inteicst and significance. The 
favontc magazines vary greatly in quality, and they probably’reflect 
the particular opportunities of the children. It is difficult and 
hazaidous to generalize fiom data such as these. Undoubtedly, the 
magazine leading depends to a laige degice upon the reading’ma- 
terial piovided in the home. Nevertheless, the choice of magazines 
is fauly desnable, and discloses again the versatility of the children's 
leading interests. 

The fiction reading is undoubtedly a product also of special 
impetus and motivation provided by the home and the school. All 
of the icadmg must be evaluated with the fact cleaily in mind that 
the children come, in most instances, from supcnoi homes, wherein 
reading maleiials are likely to be abundant and somewhat supenor 
in quality 

Within lccent yeais a number of significant studies have been 
made of clnldien's inteicsts in reading (3, 8, 9, 12, 13). The 
school can help gieatly to raise the clnldien’s standauls of enjoyment 
by providing them with opportunity to read the best of those books 
and magazines which they like. The data in this papei indicate the 
books which gifted childien within ceitain CA limits prefer to lead 
These data may be lcgaidcd, theiefore, as supplementary to the 
studies of children’s leading inteiests that have been published pre¬ 
viously The limited numbei of individuals included in this study 
is piobably moie than offset by the fact that these gifted children 
have read extensively 

Psychologists have uiged repeatedly that the gifted child’s cur- 
liculum be enriched The pieferied voluntary reading of the gifted 
child points the way to an eniichmcnt and one that will not dull his 
inteicst in reading. 
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UNE £TUDE DE LA LECTURE ET DES INTENTS DE LECTURE 
DES ENPANTS BIEN POUfiS 
(Resumi) 

Cet aitide donne des renseignements ddtaill^s sur la lectuie ct les m- 
tirtta de lecture de 50 enfants bien doues (Q.I. 140 plus). On presente les 
donnies de quelques recheiches fades cn 1924 et en 1929 Les souiccs des 
donnies sont, (1) Les riponses des enfants, (2) les notations ct les evalua¬ 
tions du maitre, (3) les rapports des parents. La plantation inclut des 
rapports sur, (1) Le temps consacri & la lecture, (2) Les types de morceaux 
qui ont p|u |e plus aux enfantg, (3) Les noms des Uvrcs ct des revues lus 
le plus frequemment pflr les gargons et par les filles. On resume brievement 
l'etat mental, les histoires de i’enseignement, Pitot physique, ct les traits 
sociaux du groupe. D’ailleurs, on donne des donnees comparables de tons 
les details pour une groupe d'intelligence moyenne (Q.I. 90-110) On peut 
considerer res donnees supplimentaires ii celles pnbUces antinememcnt sui 
la lecture dc9 enfants bien douis Le petit nombre d’enfants compris dans 
cette etude en est peut-etre une limitation importance Cependant, les 
enfants pnt bcaucoup lu, et les donnies sont piiscntics en detail 

Witty et Lehman 
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EINE UNTERSUCHUNG DES LESENS UND DER LESEINTERESSEN 
BEGABTER KINDER 
(Refer at) 

Dicse Abhnndhmg enthait ausfiiJirJiche Angaben uber das Lesen und 
die Lescinteie9sen von 50 begabten Kindern (Intelligenzquoticnt uber 140) 
Es werden Angaben gemacht mis Unteisnchungen die m 1924 and 1929 
durchgcfuhit woiden sind Die Quellen der Angabcn sind folgendc (1) 
die Aussngen (responses) der Kinder, (2) die Notierungen und Absciiat- 
zungen der Lelucr [uber die Kinder], (3) die Benchterstnttungen der 
Eltern, Die Abhandlung bcrichtet unter Anderem uber (1) die gesammte 
Zeit die dem Lesen gewidmet vvird, (2) die Ait der Lckture die nm 
meisten gefallt, (3) die Namcn der Bucher und Zeitschnften die von 
Mndchcn mid von Knnben am meistcn gelesen werden. Die gcistigc Bc- 
schaffenheit (mental constitution), die pedagogischen Annnmesen (educa¬ 
tion aJ histories), dei Wpeiiiche Ztisland, und die sozialen Eigenschnftcn 
der Gruppc weiden kurz zusammengefasst Ferner werden verglcichbaic 
Angaben in Bezug cuif alle dicse Gcgenstnnde uber einc geistig miltel- 
massige (average) Gruppe dargeboten (Intciligenzquotient 90 bis 110 ) 
Diese Angaben diufen nla Tatanchen angesehen werden die die vorher 
uber die Lektiire begabter Kinder gesammeken erganzen Die Kleinhcit 
der Zahl der in diesei Unteisuchung berucksichtigtcn ICindei stellt vielfcicht 
einen deutliclven Mangel der Untersuclmng dar. Die Kinder haben nber 
weitlnufig gelesen und die Angaben werden nusfuhrlich dargestellt. 

Witty und tmi man 
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A SCHEME FOR GRADING THE REACTIONS OP CHILDREN IN A 
NEW SOCIAL SITUATION—ERRATUM 

Ruth W. Wasiwurn 

On page 93 of this volume Parts A and 13 of Chau 1 have been trans¬ 
posed Road legend A with the giaph labeled B, and vice versa 


THE STANFORD REVISION OF THE BINET-SIMQN TESTS 
COMPARED WITH THE PINTNER-PATERSON SHORT 
PERFORMANCE SCALE 1 

IIpnry Feinberg 

The purpose of this paper is to present the results of a study comparing 
what Piofcssor Rudolf Pintner calls “concrete intelligence" as determined 
by the Pmtnei-Patcrson Short Pertoimance Sonic with general intelligence 
as detet mined by the Stanfoid Revision of the Billct-Simon Tests The 
study comprises 807 cases seen since September, 1926, at the Mental Hygiene 
Clinic, 2 a unit of the Jewish Social Service Buienu of Detroit and nil out- 


‘May we express our appreciation to Professoi Rudolf Pmtner and to Di 
Harry E August for their valuable suggestions 
‘The Mental Hygiene Clinic, associated with the Jewish Social Service 
Bureau of Detioit, is a citation ot Mis R. M Lipson, Duector ot the 
Bureau, who, with her accustomed foresight, saw the impoitance of the 
association of such a clinic with a family case woik agency. With the aid 
of Di. Nellie Perkins, then of the Juvenile Comt Clinic, and of Dz The- 
ophile Raphael, then Qf the State Psychopathic Hospital, Umvcisity of 
Michigan, the Clinic baited its opeiations in the fall of 1923 In the 
spring of 192+ the Clinic was accept! d by the Board of Trustees of the 
IJmvcisity Hospital as an out-patient clinic 
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patient clinic of the State Psychopathic Hospital of the University of 
Michigan 

As far ns possible, all cases coming to the Clinic for psychological ex¬ 
amination who were chronologically five years or more were given, among 
others, two tests, the Stanford Revision of the Binct-Sunon Tests and the 
Pintncr-Patcison Short Performance Scale Of those receiving both ex¬ 
aminations within the same month, the writer recorded the gross age results 
of the performance on the Stanford Revision of the Binet-Simon Tests (ic, 


TABLE 1 

Distribution of Increment 


Female 

children 

Male 

children 

Children Female 
(total) adults 

Male 

adults 

Adult9 

(total) 

Total 

Childrens’ Aid 

Society—local 
and state offices 

49 

47 

96 

14 

0 

H 

110 

Department of Public 
Welfare 

13 

11 

24 

10 

5 

IS 

39 

Detroit Hebrew 
Orphan Home 

11 

16 

27 

0 

1 

1 

28 

Detroit Public Schools 

4 

4 

8 

0 

0 

0 

8 

Detroit Public Schools— 
Department of At¬ 
tend j nee 3 

10 

33 

0 

2 

2 

15 

Detroit Public Schools- 
Psychological Clinic 

s 1 

5 

6 

0 

0 

0 

6 

Florence Crittenton 
Hospital 

0 

0 

0 

1 

0 

1 

1 

Fresh Air Society 

I 

0 

1 

0 

0 

0 

1 

Girls’ Protective 
League 

0 

0 

0 

1 

0 

1 

1 

Jewish Child Caie 
Council 

17 

19 

36 

2 

0 

2 

38 

Jewish Social Service 
Bureau—Boy's Dept 

1 

66 

67 

0 

34 

34 

101 

Jewish Social Service 
Bin eau—Childrens’ 
Bureau 

16 

20 

36 

0 

0 

0 

36 

Jewish Social Service 
Bureau—Family 
Welfare 

62 

68 

130 

22 

18 

40 

170 

Jewish Social Service 
Iiui eau—Gu is' 
Department 

13 

0 

13 

18 

0 

18 

1 

31 

Juvenile Court 

1 

0 

1 

1 

0 


Noith End Clinic 

38 

58 

96 

50 

20 

70 

166 


9 

24 

33 

2 

3 

5 


Pnvnte sources 

3 

7 

10 

1 

5 

6 

16 

Total 

242 

355 

597 

122 

S3 

210 

S07 
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mental ages of X years to 8 years 11 months, inclusive, were recorded as 8 
years), and the median mental age the patient attained on the Pintnei- 
PatcrBon Short Performance Scale, the patient’s chronological age, sex, and 
the diagnosis he received according to Termnn's classification Thus, any 
case which received an IQ on the Stanford Revision of the Binct-Snnon 
Tests of 70.4 and below would be classified as feebleminded, 70.5 to 80 4 as 
boidcilinc, 80 5 to 90+ as dull normal, 90 5 to 110+ as normal, 110 5 and 
nbove as supciior For correlation purposes, DN C, on the PintnerTater- 
son Short Performance Scale was evaluated as 3 
Testing conditions were quite similar throughout All of the tests were 
given by the wnter Of the battery of tests the patient received, the first 
two given him were the Stanford RcvUion of the Binct-Simon Tests and 
tile Pintncr-Pateison Short Performance Scale In 98% of the cases, these 
tests were given the patient between 9 and 11 in the moi ning, As fai as 
possible every effort was made to examine the patients under the most 
propitious circumstances Precautions were taken to ru/c out illness and 
emotional disturbances and to establish a favorable degiec of rapport before 
testing was begun Privacy was insured 

Description 

Of the 807 cases herein reported, 597 were children, 210, adults, 364, 
females, 4+3, males; 2+2, female chtldicn; 355, male childicn, 122, female 
adults, and 88 were male adults. Adults had attained the age of 16 
Since the inception of the Clinic many of Detroit's social agencies have 
made use of its facilities Table 1 shows the classification of cases as to 
age and sex, also the social agencies fiom which they were rcferied 

Cases included in this senes were refeued for a whole gamut of condi¬ 
tions which ordinanly come within the purview of the child guidance 
clinic, psychological clinic, vocational guidance clinic, and the out-patient 
psychmti ic clinic Cases were referred for everything from psyebometne 
tests to institutionalirntion The laigest number of cases were 9een because 
of social maladjustment which took the form of more oi less seiious 
delinquency, 

TABLE 2 

Distribution of IQ’s 



No 

Mean IQ 

Range 

All Cases 

807 

89.44 

30 5-157 3 

Children 

597 

92 7S 

40 6-157 3 

Female childien 

2+2 

92 35 

48 5-129 8 

Male children 

355 

93,08 

40.6-157 3 

Adults 

210 

79 93 

30 5-121 8 

Female adults 

122 

76 90 

36 4-118 7 

Male adults 

88 

8+15 

30 5-121.8 

Females 

36+ 

87 18 

36.4-129 8 

Mules 

4+3 

91 30 

30 5-157 3 
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A descuption of the intelligence range of the cases may be represented 
by an analysis of the JQ‘s they attained on the Stanford Revision of the 
Binet-Simon Testa (see Tabic 2) 

The curve of distribution is shewed somewhat to the loft. The IQ, on 
the average, was generally higher for the males than for the females, 'and 
for the children than for the adults. 

The tests used were given to the patients in accordance with the methods 
prescribed by their respective authors. [For description of the Stanford 
Revision of the Binet-Simon Tests, see Term an (3, pp. 321 If) ] The tests 
used in giving the Pintner-Paterson Short Performance Scale were The 
Mare and Foal, the Seguin Form Board, the Five Figure Form Board, the 
Two Figure Form Board, the Casuist Form Board, the Mannikin, the Feature 
Profile, the Ship Test, the Picture Completion, and the Cube Test [For 
detailed description see Pintner and Paterson (2, pp. 25-69) ] 

CORXBLWIONS 

General Correlations, The general correlation between the two tests 
will be seen jn Table 3. 

Cot t elation—Children with Adults The correlation of the various groups 
of children and adults is indicated in Table 4- It 19 rather obvious from 
this tabic that children's scores on the two tests correlate better than do 
those of adults, This is partly due to the limitations in the ranges of the 
two tests It must be lertlertibeied that the highest possible median mental 
age on the Pintner-Paterson is 15, 

Con elaUon—ftlaies and Females . The correlation of the performance be- 
between males and females is indicated in Table 5, By and large, there 
Bccm3 to be little difference between the performances of the males and 
females The feebleminded males seem to correlate better than the feeble¬ 
minded females, while the borderline females and dull females correlate 
better than the males 

Cat relation by Diagnoses Correlations with individuals grouped nc- 
cotdmg to Tei man's classification are compared in Table 6. In the first 
section, the childrens’ section, the male and the female sections indicate a 
tendency for the correlation to rise with the ascendency of the IQ. That 
this tendency is not completely borne out is probably due to the limitations ui 
the range of the tests as well as to the small number of cases represented 
in each group. 

Comparison oji Bans o/ Chronolag'ual Age Levels . The median mental 
age as well as the mean age was taken into consideration with the results 
evidenced in Table 7 It is interesting to note the fairly good consistency in 
the MA’s throughout There seems to be, on the whole, a good agreement 
between the MA's on the two tests for most groups 
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Coraeution—Children Adults 
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TABLE 5 

Correlation—Males and Females 
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Correlation by Diagnoses 
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Summary 

1. The correlation of these two tests is not as high for adults as it is for 
clulclien. 

2 There does not seem to be much difference between the sexes in their 
pciformances on the tests 

3. There is a tendency for the correlation to rise with the ascendency of 
the intelligence quotient 

4 There seems to be a fanly good agreement, by and large, between the 
mental ages with the exception of the adult and superior groups, This ex¬ 
ception is probably due to the fact that the Pintner-Paterson Short Per¬ 
formance Scale docs not attain a sufficiently high mental age 

5 'The piesent study suggests the possibilities of a similar study com¬ 
paring the Binet with other performance scales. 
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NOTE ON THE RELATION OF SIMPLE TO SERIAL REACTION 

L F Beck 

The hteialiue which pertains to simple reaction and serial reaction re¬ 
veals that these two tasks aie specific motor skills, that is, little or no 
ldationship exists between them (2, 4, 5, 8, 9) 1 However, in virtually oil 
mr.asmcmcnts of simple reaction a preparatory stimulus has been given ini 
order to ‘‘set” the subject foi the response In serial reaction, on the other 
hand, the perfonnance is of a more random nature m which the subject 
is totally unaware of the next movement which he will execute, Hence, 
part of the specificity of simple and serial reaction might be attributed to 
differences in the motor attitudes of subjects duiing the two performances 

Cattcll (3) and Woodiow (12) have shown that readiness for response 
tends to ieduce the lime required for simple reaction, hut the amount of 
the reduction is not constant from individual to individual Apparently, 
then, simple performance with a preparatory stimulus is to some extent 
different fiom simple performance which is executed without a preparatory 
stimulus, 3 In the present paper an attempt is made to determine (n) the 

*A summaiy of this liteiature has been prepared for publication eise- 

W *Gcneia/ icv/ews of the lilciatuie on reaction-times are given in (6, 7, 

11 ) 
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influence of preparedness and unpicparedness oh simple reaction-time, and 
(/;) the contiibution of preparedness to the lack of relationship between 
simple reaction and serial reaction 

For the measurement of serial reaction, the Seashore serial discrimeter 
was used. This apparatus calls for the successive activation of the four 
Zingers of the right hand m 1 espouse to four numbers which nre presented 
visually m a random succession, A Dunlap chronoscope was employed for 
recording the simple reaction-times Every subject was instructed to presa 
a telegraph key with his right hand when he observed any movement of 
the pointer on the dial of the chronoscope In one senes a preparatory 
stimulus, “ready,” was gtven from lj^-3 seconds prior to the engaging of 
the recording mechanism of the chronoscope, In a second seiies no pie- 
paratory stimulus was given, and the instrument was engaged at varying 
intervals of 3-20 seconds after the pievioi>9 reaction. 

The testing program was divided into two parts, each of which included 
40 prepared simple reactions, 40 unprcpaied simple reactions, and 4 two- 
minute trials on the discrimetci. The order of administration was altered 
fiom subject to subject in order to hold constant the trial-position error in 
each test. Thirty-eight men who are students in Brown University served 
in this study. 

The moans, the standard deviations, and the reliability coefficients, which 
have been corrected with the Biown-Spcarman formula, are as follows: 




Mean 

S D 

r 

li 

Simple icaction, 

prepared 

17+6 

21 5 

0 88 

Simple reaction, 

unprepared 

208,3 

21 5 

0.88 

Serial reaction 


196 

35.2 

0 98 


Simple reaction is expiessed in thousandths of seconds, while the score 
for serial reaction is the number of coriect discriminative Zinger movements 
made in a two-minute period. 

Correlations among the three measures and the percentage of common 
factors represented by each coefficient are as follows 




% 


r 

commonality 

Simple reaction, piepared-snnple reaction, unprepared 
Simple leaction, picpared-scria! reaction 

0 65 

55 

0 36 

23 

Simple reaction, unprepai ed-sci ial reaction 

0 33 

20 


In each case the obtained r was corrected for attenuation and squared 
This technique give9 an indication of the percentage of common factors 
which exists in the respective tests (10) 
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The differences between the means of (he two types of simple reaction 
show that a longei tune is required for response without than with a 
preparatory stimulus. But that there are individual fluctuations with re¬ 
spect to the gioup between the two kinds of reaction is disclosed by the 
>=0 65 This fact checks with the observations of Cattell and Woodrow 
Incidentally, one recalls here, in addition, the reputed importance of 
Enistclhnigen, /tufgaben, and Bevjusstseinlagen winch was so hrmly empha¬ 
sized after Cattell's study 

The standard deviation of the scores in serial reaction Is about one-third 
gieatei than similai sigmas reported elsewhere in the literature (2), Also, 
the correlation between seiial reaction and prepared simple reaction is 
somewhat higher than that of previous results. The latter discrepancy rests 
in part upon the excessive range of the serial reaction scores. 

Finally, the two kinds of simple reaction, both of which between them¬ 
selves contain many dissimilar factors, con elate about equally with serial 
leaction Hence, it follows that the presence or absence of a preparatory 
stimulus in simple reaction has little or no effect upon the degree of 
specificity which maintains between simple and serial reaction 
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